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ABSTRACT
The strong force is one of the four fundamental forces and its strength is given 
by the coupling constant a,,. The theory that describes the strong interaction is 
Quantum Chromodynamics (QCD) and it explains the interactions between quarks 
and gluons. The strong coupling constant is the only free parameter in the QCD 
Lagrangian if the quark masses are fixed. Determinations of a s provide direct tests of 
perturbative QCD calculations. The collimated sprays of particles originating from 
the quark and gluon interactions are called jets. The ratio of jet cross sections are 
sensitive to a s and are used in the determination of a s. One such quantity is R a r , 
which is the ratio of a three-jet cross section to the inclusive jet cross section. R a r  
is the average number of neighbouring jets for jets from an inclusive sample. It is 
measured as a function of the transverse momentum of the inclusive jets for different 
distances (AR) to the neighbouring jets in the plane of rapidity and azimuthal angle, 
and for different transverse momentum requirements for the neighbouring jets. The 
measurement is based on a data set corresponding to an integrated luminosity of ~20 
fb_1 collected with the ATLAS detector at the Large Hadron Collider in pp collisions 
at y/s =  8 TeV in 2012. The results are compared to the predictions of a perturbative 
QCD calculation in next-to-leading order in the strong coupling constant corrected 
for non-perturbative effects. Theory is giving a good description of the data over the 
whole kinematic range of the measurement.
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CHAPTER 1
INTRODUCTION
The objective of this dissertation is to study the angular correlation of jets 
with the quantity R ar  [1]. This quantity is the average number of neighboring jets for 
jets from an inclusive sample. The neighboring jets are considered only at distances, 
A R «  7r, making the measurement sensitive to topologies with three or more jets in 
the final state. By construction, this quantity is the ratio of a multijet cross section 
to the inclusive jet cross section and therefore sensitive to the strong coupling. The 
study is performed using proton-proton collision data from the ATLAS experiment at 
a center of mass energy of 8 TeV. The total luminosity of the sample that is used for 
the study is ~  20.3 fb_1, collected during the year 2012.
The various stages of QCD jet production are shown in Figure 1.1. The 
measurements are first performed using the jets constructed from the energy deposits 
of a detector. This detector level result is compared to the simulated result obtained 
from the PYTHIA [2] event generator and the GEANT4 [3] software. The detector 
level results are corrected for experimental effects to obtain the particle level results. 
This correction procedure is important because the particle level results can be used 
to make detector independent comparisons. The perturbative QCD (pQCD) theory 
calculations are corrected for non-perturbative effects and compared with the particle
1
level results. Thus, the theory of QCD is tested by this measurement at the highest 
energy scales of up to 2 TeV.
Figure 1.1: The different stages of QCD jet production.
The documentation of this research work starts with the introduction of the 
theory of strong interactions in Chapter 2. The Large Hadron Collider at the CERN 
laboratory is described in Chapter 3, and the ATLAS experiment in Chapter 4. Then 
the ATLAS trigger and its calibration are explained in Chapter 5. The analysis of 
data from the ATLAS experiment and the studies of the angular correlation of jets 
is covered in Chapter 6. The results of the measurement and the conclusions are 
presented in Chapter 7.
CHAPTER 2
THEORY
Quantum Chromodynamics (QCD) is the theory of strong interaction. It is a 
part of the major theoretical framework called the Standard Model (SM) of particle 
physics. This chapter begins with a brief introduction of the SM in Section 2.1. The 
QCD Lagrangian and the other phenomenology aspects like the hard interaction, 
parton showering, hadronization, underlying events are explained in Section 2.2. The 
quantity R a r  which is used to study the angular correlations of jets is defined in 
Section 2.3. The theoretical calculation for the quantity R a r  and the correction 
required to account for non-perturbative effects are described in Section 2.4.
2.1 The Standard M odel
Nature is explained by the four fundamental forces and they are the strong, 
weak, electromagnetic, and gravitational forces. Most of the particles and their 
interactions (except gravity) are explained by the relativistic quantum field theory 
called the Standard Model (SM) [4]. The particles and the force carriers in the SM 
are listed in the Figure 2.1. The gravitational force is the weakest of all four forces 
and is not included in the SM. There is no theory as of today to include gravity into 








Figure 2.1: The particles in the Standard Model of Particle Physics.
Quarks and leptons are collectively called “Fermions” and are grouped into 
three “generations” of increasing mass. There are six quarks, namely the up, down, 
charm, strange, top, and bottom quarks. The “up-type” quarks are up, charm, top 
and these have an electric charge of + |e , while the remaining quarks are called the 
“down-type” quarks with a charge of — |e . The lepton family includes the electron, 
muon, and tau with each having an associated neutrino. Neutrinos have no electric 
charge and the rest of the leptons carry a charge of “-e”. Each of these particles has 
an “anti-particle” with opposite quantum numbers to those of the particle. Leptons 
participate in both the weak and the electromagnetic interactions. Quarks are involved
5in the strong, weak, and electromagnetic interactions because they carry both electric 
and color charges.
Bosons are the force carriers in the SM. The strong interactions are mediated 
by the gluon, the electromagnetic interactions by the photon and the weak interactions 
by the W ± and Z bosons. The gluon and the photon do not carry mass while the weak 
bosons acquire mass through the Higgs mechanism [4], The photons cannot interact 
with each other because a photon couples only with charged particles. On the other 
hand, gluons carry color charge (see section 2.2) so they can interact with each other.
The weak and the electromagnetic forces are different manifestations of the 
single underlying electro-weak force [4], Below 100 GeV, the electro-weak symmetry is 
broken spontaneously to give three gauge bosons which are the photon (7 ), and the 
W ± and Z bosons. Photons are massless and are the quanta of the electromagnetic 
field. The W ± and Z bosons are massive and are the force carriers of the weak force. 
The W bosons carry either positive or negative charges while the Z boson is neutral.
2.2 Quantum  Chrom odynam ics
QCD is the theory that explains the strong interactions. The six different 
quarks introduced earlier are called its flavors. Each quark besides carrying the 
fractional electric charge also carries a color charge. Color is introduced as a quantum 
number for the strong interaction to save the Pauli exclusion principle which would 
otherwise be violated [5] for particles with semi-integer spin. Quarks carry the colors 
red, blue, and green while the anti-quarks carry the corresponding anti-colors. The 
interactions between quarks are mediated by gluons and these gluons also carry
6color charges. The gluons can couple to gluons and this makes the theory of QCD 
interesting. The quantum number that is conserved during strong interaction is the 
color quantum number. In 1973, QCD was developed from the Yang-Mills theory [6, 7] 
as non-Abelian quantum field theory. QCD has the Lagrangian [8] describing the 
quark-gluon dynamics. The gluon field A A gives the field strength tensor F Ap in 
Equation 2.1.
=  ~ ^ F F ^ ^  +  ' y   ^ — TTl) A B Q B  ~h £ g au g e—fixing “b £ g h o s t (2■ 1 )
flavors
The summation over flavors runs over the six quark flavors. The choice of the covariant 
gauge is the gauge fixing term and the cancellation of the nonphysical quantities is 
carried out by the ghost term in the Lagrangian. In the gluon field tensor Equation 2.2, 
the indices A,B,C run over the colors red, blue, and green.
F*, =  daAAe -  a„Ai -  g f ABCA BA°  (2.2)
The third term represent the gluon self-coupling. The coupling strength g = \/A-kols 
gives the strength of the strong coupling and the structure constant is given by f ABC.
Two im portant properties of strong interactions are “asymptotic freedom” 
and “color confinement”. At high energies, the quarks inside the proton behave as 
free particles with least coupling strength and this property is called “asymptotic 
freedom” [9]. However outside, these quarks are never observed as free particles and 
they always appear to be in bound states called the hadrons. The hadrons are either 
three-quark configurations called baryons or a qq configurations called mesons. This 
property of quarks appearing as color neutral hadrons is called “color confinement”.
7These two properties of QCD can be explained by the running coupling constant 
shown in Figure 2.2.
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Figure 2.2: The running of the strong coupling constant.
2.2.1 Hard Scattering
The QCD Feynman diagrams at the leading order (LO) in as provide the major 
contribution to the inclusive jet cross section. These LO diagrams are the 2 —^ 2 
process in which two incoming partons undergo hard scattering, mediated by the 
gluon, to give two outgoing partons. Many such examples of the LO diagrams are 
shown in Figure 2.3. In such LO processes, one of the partons can radiate a gluon 
and the process becomes Next to Leading Order (NLO) in a s, as shown in Figure 2.4.
89 q 
QQQ&
Figure 2.3: The LO Feynman diagrams for inclusive jet production.
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Figure 2.4: Examples of NLO Feynman diagrams for the inclusive jet production.
The NLO calculation involves both the real emission and the virtual corrections 
(loop contributions) from the gluons. The real emissions can be accounted by adding 
the higher order corrections to the LO diagrams. However the NLO calculation of the 
virtual loop leads to infinities in the cross section calculation because they are not 
bound by momentum conservation. Such infinities are removed by renormalization.
2.2.2 Renorm alization and the running coupling
The renormalization is a mathematical apparatus, developed to suppress the 
“ultraviolet divergences” arising because of the virtual loops in the perturbative QCD 
calculations. This is done by making the strong coupling dependent on a nonphysical
scale called the “renormalization scale” according to a specified “renormalization 
scheme”. The renormalization scheme used in this thesis is called the modified 
minimal subtraction renormalization scheme MS [10] . According to the one-loop 
approximation and at a given energy scale Q2, the running coupling can be expressed 
as in Equation 2.3. The quantity A in Equation 2.3 is explained in Equation 2.4.
“ s(<?2) =  A W ^ j  ( 2 ' 3 )
M S
A  =  g —(2/30Q s ( / i2 )) ( 2 > 4 )
 2 TVWhere {3q — — 1 and N j  is the number of quark flavors used in the calculation. 
This dependence of strong coupling on the renormalization scale gives rise to the 
running coupling shown in Figure 2.2. The value of the strong coupling at Z mass 
scale is a a(Mz =  91.2GeV) = 0.1184 [4],
2.2.3 Parton D istribution Functions and Factorization
An important input required for the QCD calculation are the Parton Distribu­
tion Functions (PDFs). In the proton, the quarks carry about half of the momentum 
while the gluons carry the rest. The PDFs give the probability densities that a parton 
carries a momentum fraction “x” of the proton when probed at a momentum scale Q2. 
In the PDF, the Factorization theorem separates the non-perturbative parts into the 
proton structure and the hard scattering part into the perturbative calculations. A 
non physical “factorization scale” is introduced to achieve this separation and to avoid 
the collinear singularity. The PDFs have been obtained using the data from previous 
collider experiments. Figure 2.5 shows the parton kinematics for various energy scales
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involved. The DGLAP [4] equations are used to evolve the PDF to higher scales from 
the knowledge of PDF at lower momentum scales.
eyatron /
rapidity =0 4 2 0 / 2  4
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Figure 2.5: The PDF kinematics for different particle accelerators.
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Fixed order calculations of physical observables at the LHC have a residual 
dependence on the factorization and renormalization scales and theoretical uncertain­
ties are assigned to the results by varying both scales. Figure 2.6 shows the complete 









Figure 2.6: The hard scattering process with initial state radiation, final state 
radiation and underlying event.
2.2.4 Non-Perturbative Process
There are non-perturbativc processes that cannot be calculated using pQCD 
such as hadronization and the underlying events. The basic amplitude for any QCD 
process can be obtained using the perturbation theory. Immediately following the hard 
interaction is the parton showering process of the outgoing partons. The outgoing 
partons undergo repeated radiation of gluons and quarks and this process is called
showering. Splitting functions [11] are used to describe the showering process. These 
functions give the probability of parton with a given energy to emit a gluon or quark. 
After the showering process, by virtue of color confinement, partons turn into hadrons. 
This process is called the “hadronization”. This is a low energy process as showering 
depletes parton energy through numerous radiations. The Lund string model is used in 
the PYTHIA Monte Carlo generator [2] and the cluster model is used in the HERWIG 
generator to account for this effect. During the proton-proton collision, multiple 
parton-parton interactions occur simultaneously together with the hard scattering. 
Such interactions are called spectator interactions. These spectator interactions which 
add additional energy to the hard scattering process are called the Underlying Event.
2.2.5 Q C D  J e ts
Any experimental discovery at the hadron collider requires a very good 
understanding of QCD. An observable to study QCD is called the “je t” which is 
a “collimated spray of hadrons” [12]. Jet production is the dominant process at hadron 
colliders and is used either directly or indirectly in various searches. Figure 2.7 shows 
the production cross section for various physics processes and jet production is the 
dominant process at the hadron colliders. The hard scattered partons form hadrons 
after fragmentation and hadronization. Such hadrons decay and interact with the 
detector material leaving energy deposits in the calorimeter. Jets are constructed from 
such energy deposits using designated jet algorithms.
13
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Figure 2.7: The cross sections for various processes in proton-antiproton and proton- 
proton collisions.
One such algorithm is anti -/c( [12] jet algorithm which is used in this thesis 
with a distance parameter of R =  0.6. This jet algorithm has demonstrated the 
crucial properties like infrared and collinear safety. Collinear safety demands that 
if one particle splits into two collinear particles, the jets identified by the algorithm 
should still be same. Infrared safety means that soft gluon radiation should not affect 
the jets. A jet algorithm can take any form of energy deposits as input. In this
14
thesis the input to the jet algorithm are three dimensional energy clusters and more
details are discussed in Chapter 6. The four-momenta of the constituent clusters
are added to obtain the four momenta of the jets. The energy of the particle (E)
^
along with the momentum vector P = (Px,Py,Pz) is called the four-momentum of the 
particle. Alternatively, the four-momentum is also expressed in terms of transverse 
momentum (p t ), rapidity(y), azimuthal angle (</>), and the energy (E) of the particle. 
The momentum transverse to the beam axis is called the transverse momentum and 
is given by: p t  =  p x sin 8 , where 8 is the polar angle with respect to the beam axis. 
The rapidity is defined in Equation 2.5.
» = i l n | ± ^  (2.5)
U 2 E - p z y '
2.3 The Q uantity R a r
The properties of hadronic multijet production are explored based on the 
quantity R ar  which measures the angular correlations of jets. The quantity R ar  [1] 
is the average number of neighboring jets for jets from an inclusive sample. R ar  is 
calculated starting with an inclusive jet sample. For each jet, the observable counts 
the number of neighboring jets within certain distance A R  and above certain pr  
value. The average value of this observable over the whole sample gives R a r • In 
the phase space of A R  < 7r, this quantity is equivalent to a ratio of multijet and 
inclusive jet cross sections, and is only weakly sensitive to the PDFs while sensitive to 
the strong coupling constant a s. The denominator is the inclusive jet cross section 
within a given rapidity range, differentially in pT■ The numerator is the inclusive cross 
section for all jets in the same rapidity range which are accompanied by another jet
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within a specified A R  range and a given p"eighbor requirement. In this analysis, R ar is 
presented in three dimensions. These dimensions are the inclusive jet pr,  different A R  
regions of the neighbor jets, and different requirements on neighboring je t’s minimum 
transverse momentum p^mm • The quantity R a r (Pt , A R j^ m m )  *s further explained 
in Equation 2.6.
Y N& & t ) Aj(i) /  \  n  nbv N
R a r (p t , =  - i=i-----  °7 „ , ,PTmln) , (2-6)
^Yjet \PT )
where Njet(pT) is the total number of jets in an inclusive jet sample (within a specified
rapidity region and in a given pT bin), and is the number of jets above a given
pT threshold in a given spatial distance A R  to the jet i. An equivalent expression
(which is used to compute the perturbative QCD predictions) is given by the cross
section ratio Equation 2.7.
R (t) A R  nnbr N — ^ajet-Pair(PT, A i?,pr  g )/dprJW PT , A r ,  pTmin) ----------------------------------------------------------- <2'7>
This quantity was measured by the D0  collaboration [1] using pp collision data 
at a center of mass energy, y/s =  1.96 TeV. The luminosity of the sample used by D0  
was 0.7 / i r 1. Figure 2.8 shows the D0  measurement of the quantity R ar  presented 









Mr =  Mf  ~  Pt  
MSTW2008 PDFs




D0 L = 0.7 fb'1
■’T
Vi = 1.96 TeV
pnb' =50 GeV
Tmin
* 2.2 < AR < 2.6 
■ 1.8 < AR < 2.2
•  1.4 < AR <1.8
*pnb'  = 9 0  GeV
Tm in
50 100 200 400 50 100 200 400 50 100 200 400 50 100 200 400
Pt (GeV)
Figure 2.8: The quantity R a r  measured in pp collisions at y/s  =  1.96 TeV by the 
D0  collaboration.
2.4 Theory Predictions
The theoretical predictions for R ar are obtained from a fixed order pQCD 
calculation at NLO with corrections for non-perturbative effects.
2.4.1 Perturbative calculations
The denominator of R ar  is the inclusive jet cross section and the numerator is 
the inclusive three-jet cross section. The NLO pQCD prediction for R ar  is computed 
as the ratio of the NLO predictions for the numerator and the denominator.
The results for this analysis are computed using FA S T N L O  [14, 15] based 
on N L O J E T + +  in the MS scheme [16] for five massless active quark flavors. The 
calculations use the next-to-leading logarithmic (two-loop) approximation of the RGE 
and as(Mz) =  0.118 in the matrix elements and the PDFs, which is close to the 
current world average value of 0.1184 ±  0.0007 [17]. The MSTW2008NLO PDFs [18] 
are used, and the central choice po for the renormalization and factorization scales is
Pr =  P f =  P o =  Pt -
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The theoretical uncertainties are dominated by the uncertainties of the pQCD 
calculations due to the Hr and fip dependencies. Each of the scales is varied 
simultaneously in the numerator and the denominator. The scale dependence for each 
bin is computed as the largest relative change of the result due to independent variations 
of both scales between p0/2  and 2/x0, with the restriction of 0.5 < Hr / pf  <  2.0.
The PD F uncertainties are computed using the up and down variations of 
the 20 orthogonal PDF uncertainty eigenvectors, corresponding to the 68% C.L., as 
provided by MSTW2008NLO. The PDF uncertainties are typically 1% and never 
larger than 2%.
2.4.2 N on-perturbative corrections
The non-perturbative corrections include contributions from hadronization and 
the underlying event.
During the proton-proton collision, multiple interactions happen simultaneously, 
together with the hard scattering. Such interactions which are not the hard scattering 
are called the underlying event (UE). The UE adds additional energy to the hard 
scattering partons and a correction is required to account for the UE.
Both corrections are estimated using the models implemented in the event 
generator PYTHIA 6.426 [2], The PYTHIA results are obtained for two different popular 
tunes. These are tune DW [24], which uses a Q2 ordered parton shower and an older 
model for the underlying event, and the tune AMBT1 [26], which uses a pT ordered 
parton shower and the new model for the underlying event [28, 29].
The hadronization correction is obtained from the ratio of R a r  on the parton- 
level (after the parton shower) and the particle-level (including all stable particles), 
both without an underlying event. The underlying event correction is computed from 
the ratio of R a r  computed at the particle level with and without an underlying event. 
The total non-perturbative correction is given by the product of the two individual 
correction factors for hadronization and the underlying event.
CHAPTER 3
THE LARGE HADRON COLLIDER AT CERN
This chapter begins with a discussion about the CERN laboratory and its 
history in Section 3.1. Then Section 3.2 follows about the Large Hadron Collider (LHC) 
which is the major particle accelerator at CERN. The particles travel through various 
stages before entering the LHC, and these are explained in Section 3.3 regarding 
the accelerator complex. Finally, the luminosity or the particle flux delivered by the 
accelerator is discussed in Section 3.4.
3.1 CERN
CERN is an acronym for the French name “Conseil Europeen pour la Recherche 
Nucleaire” and the English version is “European Council for Nuclear Research”. CERN 
is a particle physics laboratory which is located at the border between France and 
Switzerland. Figure 3.1 shows the aerial view of the CERN laboratory with France 
to the left and Switzerland to the right of the picture. The main aim of CERN is to 
operate as a world class, fundamental physics research center in Europe. Between 
1940-1950, the fundamental science dealt with exploring the structure of the atomic 
nucleus, hence the term “Nuclear Research” in the acronym CERN. We now have a 
great understanding in the field of particle physics and the CERN laboratory is playing 
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Figure 3.1: The aerial view of the CERN laboratory.
After the end of the Second World War, many scientists including Neils Bohr, 
Pierre Auger and others imagined a united European laboratory to study atomic 
physics [32]. This idea not only brings unity but also splits the increasing cost of 
nuclear physics facilities. In December 1949, at the European Cultural Conference in 
Lausanne, the French physicist Louis dc Broglie put forth a proposal for the formation 
of the united European laboratory. The American physicist and the Nobel laureate 
Isidor Rabi authorized UNESCO to assist in the formation of CERN. Early in 1952, 
eleven countries signed an agreement that led to the establishment of CERN in Geneva, 
Switzerland. Sixty years later in 2012, the United Nations General Assembly in New 
York passed a resolution giving CERN an observer status [33]. This is a great honor for
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an organization which was created with the help of UNESCO to become an observer 
at the UN.
3.2 LHC
The Large Hadron Collider (LHC) [34, 35, 36, 37] is a proton-proton collider at 
CERN and has two rings with a circumference of 26.7 km. The protons are accelerated 
to an energy of 4 TeV (during 2012) and the total center-of-mass energy at the collision 
point is 8 TeV. The design center-of-mass energy of LHC is 14 TeV with a luminosity 
of about 1034 cm-2 s-1 . As of August 2014, 8 TeV is the highest collision energy ever 
achieved by a hadron collider experiment. The tunnel that holds the LHC lies between 
an altitude of 45 m and 170 m below the earth ’s surface. Inside each LHC ring is 
a continuous vacuum space where the beams of protons circulate with the help of 
magnets. These magnets are superconducting and hence require cryogenic systems to 
maintain an operating temperature of —271.3° C. The accelerator is made up of eight 
arcs and to connect them there are eight insertions. Each arc consists of 154 dipole 
magnets which continuously keep the protons in circular motion besides increasing 
their momentum.
3.3 The Accelerator Com plex
The proton takes a roller coaster ride through the accelerator complex until 
the point of collision at the LHC [34]. The accelerator complex shown in Figure 3.2 




F igu re  3.2: LHC accelerator complex.
The very first step is the extraction of the proton from the hydrogen gas. This 
is achieved by passing the hydrogen gas into the metal cylinder placed in an electric 
field which breaks the gas into protons and electrons. The protons thus produced are 
fed into the next component in the chain called LIN AC. LIN AC is the acronym for 
LINear Accelerator and it accelerates the protons to an energy of 50MeV along a 
linear path. The protons from the LINAC are injected into a Proton Synchrotron 
Booster (PSB). The PSB is a circular accelerator which accelerates protons to 1.4 GeV. 
A second circular accelerator called Proton Synchrotron (PS) receives the protons 
from PSB and accelerates them to 25 GeV. The third circular accelerator called the 
Super Proton Synchrotron (SPS) then pumps the protons to 450 GeV, which are then
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fed into the LHC. A beam of protons at the LHC ring requires a minimum energy 
of 450 GeV to be stable. The LHC is the last phase of the proton’s journey where 
they further accelerate to an energy of 4 TeV and are made to collide at four different 
collision points. One such collision point is the place where the ATLAS detector, one 
of the general purpose detector, is located.
3.4 Lum inosity
The most important parameter for an accelerator is the luminosity (L ) of the 
colliding beams. The luminosity is the number of collisions that occur per unit area 
per unit time. The number of collisions per unit time, N,  for a physics process with a 
cross section a is given by N  =  L x a . Figure 3.3 shows the integrated luminosity of 
the LHC versus time in 2012 [38]. The integrated luminosity delivered by the LHC is 
shown in green and the one recorded by ATLAS is shown in yellow. The luminosity 
tha t is certified as good quality which is used for further analysis by the ATLAS 
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ATLAS [39] is an acronym for A Toroidal LHC Apparatus and it is a general 
purpose detector located at the LHC accelerator ring. The ATLAS detector is shown 
in Figure 4.1 and it is 44 m long, 25 m in diameter, and weighs about 7000 tons.
44m
r N. THe calorimeters
LAr hadronic end-cap and 
forward calorimeters
\ l /  Toroid magnets /  \ LAr electromagnetic calorimeters
Muon chambers Solenoid magnet transition radiation tracker 
Semiconductor tracker
Figure 4.1: An overview of the ATLAS detector.
25
26
The ATLAS detector is cylindrical in shape and consists of an inner detector, 
a calorimeter system, a muon spectrometer, and magnets. The inner detector [40, 
41, 42, 43] consists of three sub-detector systems, namely the pixel detector, the 
semiconductor tracker, and the transition radiation tracker. A 2 T solenoidal magnetic 
field surrounds the inner detector system which is used for particle identification and 
tracking. Surrounding the inner detector is the calorimeter system [44, 45] which is 
used to measure the energy of particles. A sketch showing particle interactions with 
the calorimeter is shown in Figure 4.2.
Figure 4.2: Particle interactions with the ATLAS detector.
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The outermost part of the ATLAS detector is the muon spectrometer [46,47, 48] 
located within and over the toroidal magnets. This system tracks the momentum 
and position of muons. The trigger and data acquisition systems deal with selecting 
and storing interesting events for further analysis. GEANT4 [3] is a software that 
simulates particle interactions with matter. Such simulations play a significant role in 
calibrating the measured particle energies. About 3000 physicists from 38 countries 
are working in the ATLAS experiment.
The ATLAS coordinate system is a right-handed Cartesian system, with the 
collision point as the origin. The anti-clockwise beam direction defines the positive 
2-axis, with the positive x-axis pointing towards the center of the LHC ring and the 
positive y-axis pointing upwards. The azimuthal angle, 0, is measured with respect to 
the positive x-axis, and the polar angle, 8, is measured with respect to the positive 
2-axis. The pseudorapidity, 77, is calculated from the polar angle as 77 =  -  ln(tan(0/2)). 
The rapidity is defined as: y = 5 In , where E  is the particle energy and pz is the 
momentum component along the 2-axis.
4.2 Inner D etector
The Inner Detector (ID), shown in Figures 4.3 and 4.4, is the first sub-detector 
system surrounding the interaction point. It is placed in a 2T solenoidal magnetic 
field and has three sub-systems, namely, the Pixel Detector (PD), the Semi Conductor 
Tracker (SCT), and the Transition Radiation Tracker (TRT). The ID covers the 
pseudorapidity region of | 77 | < 2.5, and has a complete coverage of azimuthal angle 
surrounding the interaction point. Charged particles are detected by the ID and
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neutral particles like neutrons and photons pass through the material without leaving 
any signal. The transverse momentum of the charged particle, the type of the charge 
carried by the particle, the impact parameter, and the path traveled are measured 
with this detector. The detector is designed to provide a momentum resolution of 
0.05% and an impact parameter resolution of 10 pm in the plane transverse to the 
beam axis [39].
6.2m
Barrel semiconductor tracker 
detectors
Barrel transition radiation tracker
™  /  End-cap transition radiation tracker
End-cap semiconductor tracker
Figure 4.3: Illustration of the subsystems of the inner detector [39].
The momentum of a charged particle is measured using the relation P = q B R , 
where P  is the momentum of the charged particle, q is the charge of the particle, B  is 
the applied magnetic field, and R is the radius of the curvature of the path.
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Figure 4.4: Radial view of the inner detector.
The Pixel Detector is placed radially at a distance of 50.5 mm to 150 mm 
from the interaction point. It consists of 1744 silicon pixel modules [49] distributed 
among the barrel and the two endcap regions. In the barrel region, there are three 
concentric layers, and each of the endcap regions has three disks of pixel modules. For 
each particle traveling through the PD, there are three measurements from these three 
layers. A single module in the pixel detector is made of 47,232 pixels with a total area 
of 16.4 mm x 60.8 mm and an area of 50 pm x 400 pm per individual pixel. The PD 
has ~  80 million readout channels from which the particle track and the momentum 
are reconstructed.
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T h e Sem i C o n d u c to r T racker is located radially between 299 mm to 560 
mm from the geometric center of the ATLAS detector. The smallest unit of the SCT 
is a “silicon strip”. In total, there are 4088 modules made of these silicon strips in the 
SCT. These modules are distributed among the four concentric barrel layers and nine 
disks per endcap region. The silicon strips are located parallel to the beam axis in the 
barrel region and perpendicular to the beam axis in the endcap region. The SCT has 
~  6 million readout channels [49].
T h e  T ran sitio n  R ad ia tio n  T racker is located radially between 563 mm to 
1066 mm from the geometric center of the ATLAS detector. The smallest units in the 
TRT are the proportional drift tubes which are also called straws. Each straw is 4 mm 
in diameter and there are ~  300,000 straws in total. The straws are distributed among 
the three concentric barrel layers and 80 wheels of endcap modular structures. The 
TRT has a total of 350,848 electronic channels. By construction, each charged particle 
with pt  > 0.5 GeV has approximately 30 straws in its path. The TRT, besides tracking 
the particles, also provides particle identification using its transition radiation (TR). 
An electron radiates more photons than a charged hadrons of the same momentum, 
and this property helps in the electron identification.
There are two technologies involved in detecting charged particles passing the 
Inner Detector. The SCT and PD use silicon sensors while the TRT uses the straw 
tubes for this purpose. When charged particles pass the silicon sensors, they liberate 
the electrons in the Silicon atoms. These liberated electrons are gathered by the 
applied electric field. In the case of the TRT, the charged particles ionize the gas
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within the straw. Each straw has a wire at its center and this wire taps the liberated 
electrons with an electric field.
4.3 Calorimeter
The ATLAS calorimeter, shown in Figure 4.5, provides precise measurements 
of particle energies with a pseudorapidity coverage of | rj | <. 4.9.








Figure 4.5: An overview of the ATLAS calorimeter.
The calorimeter is divided into two parts, the electromagnetic (EM) calorimeter 
and the hadronic calorimeter. The ATLAS calorimeter is a sampling calorimeter and 
it measures only a part of the total energy. The medium used to measure the energy is
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called the active medium which is interspersed between the absorbers. The calorimeters 
can also be classified based on the active medium involved in energy measurement as 
the Liquid Argon (LAr) calorimeter and the Tile Calorimeter (TileCal). Closer to the 
interaction point, LAr calorimetry is employed to take high dosages of radiation and 
the Tilecal is used away from the interaction point. The central cylindrical region of 
the calorimeter is called the barrel region and both ends are called endcaps.
The energies of particles except those of muons and neutrinos are measured 
using the calorimeters. Muons are heavier leptons and a dedicated detector system is 
used to measure their momenta, called the muon spectrometer. Neutrinos undergo 
weak interactions and do not interact with the ATLAS detector. Prom the conservation 
of transverse energy the energies of neutrinos are calculated using the imbalance 
of the transverse energies of all measured particles. Hence, the neutrino energy is 
related to the missing transverse energy.
High-energy electrons (>10 GeV) lose their energy dominantly by the process 
of bremsstrahlung [50], which means breaking radiation. In this process, the electrons 
radiate photons. At low energies, the dominant mechanism by which electron lose their 
energy is ionization. However, there are additional processes like Bhabha scattering, 
annihilation and Moller scattering by which low energy electrons also lose their energy. 
In the case of photons, there are two dominant mechanisms through which the energy 
loss occurs. High-energy photons undergo pair production when they produce an 
electron and its anti-particle, the positron. Low-energy photons lose their energies by 
the photoelectric effect. Other processes like Raleigh and Compton scattering also 
causes energy loss of photons.
High-energy particles undergo a showering process as shown in Figure 4.6. 
High-energy electrons radiate photons through the bremsstrahlung process, which 
in turn  produces e~e+ pairs. These particles are called the secondary particles and 
they radiate photons which produce e~e+ pairs, and this process continues until the 
secondary particles can no longer radiate or pair produce. These processes where 
electrons and photons are involved is called electromagnetic showering. Similarly, 
hadrons undergo showering processes as shown in Figure 4.6. As seen, the hadronic 
showers are wider and asymmetric as compared to EM showers.
(a) Electron (b) Proton
F ig u re  4.6: Comparison of the showering process for electrons and protons.
LAr calorimeter: The regions in 77 where LAr is used as an active medium are 
given in Table 4.1. Electromagnetic Barrel (EMB), Electromagnetic Endcap (EMEC), 
Hadronic Endcap (HEC), and Forward calorimeters (FCAL) have LAr as an active 
medium. The EMB is cylindrical in shape, surrounding the geometric center and 
providing a complete coverage in 0. EMECs are coaxial wheels placed on either side
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of the EMB. Lead is used as the passive absorbing material in both these regions. The 
electrodes in the LAr have an accordion geometry to provide an excellent coverage in 
4>. In the hadronic calorimeter, LAr segments continue on either side of the extended 
barrel region. The passive material are copper plates. In the FCAL region, the 
passive material is copper and tungsten because the FCAL has to face higher doses of 
radiation.
Table 4.1: Regions of the detector where LAr is used as active medium.
Index rj region type
1 \ r } \ <  1.475 Electro Magnetic Barrel
2 1.375 < | rj | < 3.2 Electro Magnetic Endcap
3 1.5 < | t] | < 3.2 Hadronic Endcap
4 3.2 < | rj | < 4.9 Forward Calorimeter
The smallest physical unit in the LAr calorimeter is called a cell. The granularity 
of the cells varies based on the distance from the interaction point. There are three 
sampling layers (cells with different granularity) in the EMB region and two in the 
EMEC region. The HEC has two sampling layers and the FCAL has only one layer. 
These sampling layers are shown in Figure 4.7.
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Figure 4.7: The segmentation of the LAr calorimeter.
The Tile Calorimeter is another sampling calorimeter with scintillating tiles 
as the active medium and steel as the absorber. In the azimuthal plane, there are 64 
modules of the TilcCal surrounding the LAr Electromagnetic calorimeter. One such 
module is shown in Figure 4.8. There are four layers in the barrel and the extended 








F ig u re  4.8: A sketch of one of the 64 TileCal modules
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F igu re  4.9: The cells in the TileCal.
The TileCal covers the hadronic barrel pseudorapidity region of | 77 | < 1 and 
the extended barrel region of 0.8 < | r) |< 1.7. The gap region between the barrel 
and the extended barrel region has scintillators to measure the energy lost in that 
region. About 40% of the jet energy is deposited in the hadronic tile calorimeter as 
the hadronic showers are not fully contained in the EM calorimeter.
A scintillating tile is a device that produces visible electromagnetic waves equal 
to the energy of the hadronic shower. A wavelength shifting fiber feeds the output 
of the tile module into the Photo Multiplier Tubes (PMT). The output from the 
fiber is configured to give the energy measurement of towers, a three dimensional 
arrangement of cells pointing towards the center of the detector. The energy of the 
Tilecal is calibrated at regular intervals because the radiation exposure degrades the
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performance of the tile module. A Cesium based laser is placed in the Tilecal for the 
purpose of the energy calibration.
4.4 M uon  S p ec tro m e te r
The momenta of muons are measured with a dedicated system called the 
muon spectrometer. The spectrometer has four subsystems which are Resistive Plate 
Chambers (RPC), Thin Gap Chambers (TGC), Cathode Strip Chambers (CSC), and 









Monitored drift tubes (MDT)
Figure 4.10: Overview of the ATLAS muon spectrometer [39].
The RPCs and the TGCs are located in the barrel and endcap regions, 
respectively. MDTs are placed in both the barrel and the endcap regions while 
CSCs are located only in the forward region of | rj |> 2. The spectrometer also hosts 
three large, air core, superconducting toroidal magnets which are used to bend the 
path of the muons. The barrel chambers are placed between and above the toroids, 
while the end gap chambers are placed in front and behind the toroids. The muon 
spectrometer is the outermost element of the ATLAS detector, and hence, the biggest 
of all the sub detectors. Geometrically, it covers the range of j 77 |< 2.7 and the muon
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trigger system selects interesting events up to | ?? |<  2.4. Figures 4.11 and 4.12 show 
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Figure 4.12: The endcap view of the ATLAS muon spectrometer.
The superconducting magnets are toroidal in shape and hence the detector is 
named “A Toroidal LHC ApparatuS” or ATLAS. In the barrel region there are eight 
superconducting coils each with an area of 5 x 26 m2. The magnetic field in the barrel 
region is in the range of 0.5-2 T. Each endcap region has eight coils and the magnetic
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field varies between 1 and 2T. Figure 4.13 shows the superconducting coils before the 
installation of the calorimeter and the inner detector systems.
Figure 4.13: The ATLAS toroidal magnets.
The TGC is placed in the endcap region, and it provides input to the muon 
trigger system. The TGC is a multi-wire proportional chamber. As the name implies, 
it has a thin gap of 2.8 mm between the anode and the cathode. Wires run through this 
gap with a distance of 1.4 mm between them. The gaps are filled with a gaseous mixture 
of 55% CC>2 and 45% C5H 12 ■ The wires collect the charge generated when a muon 
travels through the chamber and it has a pseudorapidity coverage of 1.05 <| rj |< 2.4.
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The R P C s have parallel plates of anodes and cathodes with a gap of 2 mm 
between them. The gap is filled with a gaseous mixture consisting of 94.7% C2H2F4, 
5% C4H10, and 0.3% SF6. The electrodes have metallic strips attached on the outside 
to collect the charges generated by the process of ionization. There are two sets of 
these metallic strips, one along the 77 direction and the second along the (f> direction 
as the readout system. It has a pseudorapidity coverage of 177 |<  1.05.
The M D Ts are aluminum drift tube chambers and the radius of the tube is 30 
mm. A gaseous mixture of 93% Argon and 7% Carbondioxide fills the aluminum tube. 
The charges generated by the muon ionization of the gas mixture are collected by a 
wire tha t runs through tube’s center. It has a pseudorapidity coverage of | 77 |<  2.4 
and provides a precise measurement with 62 muon tracks. The CSCs are used in the 
region of 2 < | 77 |<  2.7 to withstand higher muon densities. The CSCs also employ 
multi-wire proportional chambers similar to the TGCs with the same gaseous mixture 
as used in the MDTs.
4.5 Trigger and D ata Acquisition
The Trigger and D ata Acquisition (TDAQ) system is used in the process of 
selecting and storing interesting events for further analysis. The frequency of the 
incoming events is of the order of a million hertz and the maximum rate of data 
transfer is only 200 Hz. So the trigger system is responsible for reducing the incoming 
million events to 200 interesting events. More about the ATLAS trigger is discussed 
in the next chapter on triggers.
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The data collected from year 2012 are grouped into periods A-L from April to 
December 2012. Each period has several “runs” which start when the beams attain  
stable conditions and end when the beams are dumped. Each run is further divided 
into luminosity blocks which correspond to 2 minute time intervals. W ithin each 
luminosity block there are several events which correspond to individual proton-proton 
collision.
4.6 D etector Sim ulation
GEANT4 [3] is the software to simulate the interactions of particles with the 
material of the ATLAS detector. GEANT takes as input proton-proton collision 
events as generated by the PYTHIA [2] event generator. A PYTHIA event passing the 
GEANT detector simulation is shown in Figure 4.14. These simulations are used at 
various stages of the analysis, from the jet energy calibration up to the experimental 
corrections.
F ig u re  4.14: A pp collision event in the GEANT4 detector simulation [54].
GEANT4 has different models for different types of interactions. The nuclear 
fragmentation is given by the Quark Gluon String model [51]. The interactions 
of hadrons with nuclei are modeled by the Bertini cascade model [52]. Using test 
beams [53] the parameters of these models are tuned to emulate the experimental 
conditions. After tuning there is still a residual difference between the simulation 




The ATLAS trigger has three levels and plays a central role in managing and 
selecting interesting events. This chapter starts with the introduction to triggers in 
general. Then the calibration of a Level 2 je t trigger is explained in detail. The 
measurement uses single-jet triggers and in that context the jet triggers and their 
calibration play a crucial role in the analysis.
5.1 Introduction
The ATLAS trigger [55, 56] is a three-tier system which generally functions in a 
seeded step-wise manner. It is comprised of the hardware-only Level-1 (LI) and the two 
stage software-based High Level Trigger: Level-2 (L2) and the Event Filter (EF). The 
standard L2 jet trigger reconstructs jets from calorimeter cell information exclusively 
in regions of interest (Rols), identified by LI using a modified cone jet algorithm 
with a cone radius of 0.4. The Level-2 Full Scan (L2FS) jet trigger introduced in the 
year 2011 [57] uses instead data produced by the LICalo system to reconstruct jets 
across the entire detector. By doing this, L2FS is able to provide several functionality 
enhancements to the L2 trigger system, such as the ability to run the anti -hr jet 
algorithm at L2. In this chapter L2FS is used to construct anti -hr jets with distance 
parameter of R =  0.4. From March 2012, the L2FS je t trigger is running at the
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electromagnetic energy scale. The input to the L2FS jets are LI Trigger Towers 
(TT), formed by the summation of adjoining cells in all samplings in each of the 
electromagnetic (EM) and hadronic calorimeters. The LlCalo system is capable 
of measuring the transverse jet energy, in discrete units of a nominal 1 GeV, up to 
255 GeV, above which the signal saturates. The LlCalo system has a coarse granularity, 
and this affects the L2FS jet trigger’s performance. Hadronic jets are reconstructed by 
a jet algorithm from the energy depositions of electromagnetic and hadronic showers 
in the calorimeters. This energy is called the electromagnetic-scale energy. A further 
hadronic calibration is necessary to improve the performance of L2FS jet trigger, This 
section explains how the L2FS jets are calibrated using the same hadronic calibration 
derived for the standard L2 jets. The standard L2 jets are calibrated with the EM+JES 
scheme [58, 59] using the Numerical Inversion technique. These calibration factors 
cannot be applied directly to the L2FS jets because the electromagnetic-scale energy 
is different between the L2 and L2FS jets. As a first step, the electromagnetic-scale 
energies of L2FS jets are corrected to that of standard L2 jets by a residual correction. 
Then the hadronic calibration is applied for the L2FS jets as the one applied to the 
standard L2 jets.
5.2 D ata Set and Event Selection
5.2.1 D ata Set
On March 2012, the LHC started proton-proton collisions at a center-of-mass- 
energy of y/s =  8 TeV. For this trigger analysis, the data collected between May 1st to 
June 18£/l 2012 by the ATLAS detector are used. This corresponds to an integrated
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luminosity of approximately £  =  5.40 fb_1. Run with data of good quality are selected 
based on a Good Run List (GRL) [60] provided by the ATLAS experiment. The GRL 
is provided as an XML file containing a list of runs and lumiblocks (interval of time) 
to be used for the analysis.
5.2.2 Event Selection
The EF jet triggers, seeded by random LI triggers, are used to select events in 
this analysis. This trigger requirement ensures that there is only minimum LlCalo 
bias in the selected events. The EF triggers E F _jl5_a4 tchad , EF_j25_a4tchad, 
EF_j35_a4tchad, EF_fjl5_a4tchad, EF_fj25_a4tchad, and EF_fj35_a4tchad are 
used to select the events. Here, “a4tc” means that the anti-fcr je t algorithm with 
R=0.4 is used to reconstruct jets using topo clusters as input. The events must have 
at least one reconstructed primary vertex with at least two tracks pointing towards it. 
Finally, the event must not have any Liquid Argon errors [61].
5.3 L2 Isolation and M atching
5.3.1 Reference L2 Jets
For L2FS calibration, the L2 jets are used as a reference. L2FS jets use the 
same software infrastructure as the L2 jets. The L2 jets have the hadronic calibration 
in place, which is one more reason for choosing them as a reference. The L2FS jets 
with Et  above 10 GeV at electromagnetic-scale are calibrated.
• The central region with \rj\ < 3.2 has standard L2 jets above 10 GeV. So the 
standard LI seeded L2 jets are used as the reference in this region.
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• The forward region with |^| > 3.2 has L2 jets only above 30 GeV. This is because 
the minimum LI forward jet Et  threshold is 30 GeV in the 2012 data taking. As 
L2 jets axe seeded by LI, the minimum L2 jet chain threshold is also 30 GeV in 
the forward region. In order to have L2 jets below 30 GeV in the forward region, 
L2FS seeded L2 jets [57] are used instead of the LI seeded L2 jets.
Reference jets are always L2 cone jets but are seeded by LI jets in the central and 
L2FS jets in the forward region.
5.3.2 Reference Isolation
Only isolated L2 jets are used for the study because the Gaussian E t residual 
distributions have long tails without isolation. Such long tails occur when a high ET 
reference jet splits into two or more low Et  reconstructed jets. The isolation procedure 
is different in the central and forward regions. The central L2 jets should not have a 
neighboring L2 je t within A R  < 0.8 where A R  is defined as: A R = y/Arj2 +  A(f>2 . 
This distance corresponds to twice the L2 cone’s radius. In the forward region, the 
detector is not segmented in r) but segmented only in 0. So a A<j) <0.8 isolation is 
applied for forward L2 jets. Isolation affects the statistics of the matched jets, but it 
provides a clean matching.
5.3.3 L2-L2FS M atching
The L2FS jets are matched to the nearest L2 jets. Each reference jet in an 
event is matched to a single L2FS jet and is not considered for further matching. 
Matching is done separately for the central and forward jets because of the different 
rj segmentation of the detector. In the forward region, the L2 jets are matched to
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L2FS jets in the same end cap. Matched jet pairs are considered for the study only 
if the jets have A R < 0.4 in the central region and A (j) <  0.4 in the forward region. 
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F ig u re  5.1: The distance A R  between L2 and L2FS jets, for L2 jets having \rj\ < 3.2.
5.4 Residual Correction
5.4.1 E lectrom agnetic-scale Residual Correction
The section explains the steps involved in obtaining the residual correction for 
different L2FS Et  and rj slices. Residuals are obtained at electromagnetic-scale based
g L 2 F S  r o / T C  r\on the equation: Residual =  T Ei$ T , where E? is the L2FS jet transverse 
energy and Ej?  is the L2 jet transverse energy. Electromagnetic-scale L2FS jets 
are corrected to electromagnetic-scale L2 jets using the residuals. As a first step, 
two-dimensional distributions as shown in Figure 5.2 are constructed with the residual 
and the L2FS jet Et -
Vs = 8 TeV
L = 5.396 fb
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Figure 5.2: The residual vs. L2FS Et  distribution for different 77 slices in the central 
region.
These plots are binned in different 77 slices. Studies show that the residual 
values are the same for the L2FS jets located on either side of the detector in the 
central region. These plots are binned in absolute 77 for the central region due to the 
symmetry of the detector. In this way, the statistics are doubled for the central region. 
Figure 5.2 shows the two-dimensional plots for different 77 slices in the central region. 
Figure 5.3 shows the residual vs. L2FS Et distribution for the forward regions. Once 
again, due to the symmetry of the detector, the residual distributions are the same in
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the two forward region. So the forward two-dimensional distributions are also binned 
in absolute rj. The rj slices are chosen based on the L2FS jet (77, <j>) distribution as 
shown in Figure 5.4.
3.2 < ini <4.0
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F igure 5.3: The residual vs L2FS Et distribution for different r] slices in the forward 
region.
*i
Figure 5.4: The L2FS jet 77 versus 0 distribution.
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The two-dimensional histograms of residual vs. L2FS Et are further sliced 
into different one-dimensional projections. This is necessary to make a detailed study 
about the residual in various ranges of the L2FS transverse energy. Figure 5.2(a), 
which shows the most central t] region, is used for further explanation of the residual 
fitting procedures. The same steps are followed for all the remaining five r] slices. 
Figure 5.5 shows the transformation of the histogram into different one-dimensional 
residual projections for the central 77 slice. Here, the projection from the first strip 
corresponds to the residual distribution for 20 < Et  < 25 GeV and 0 < |?7| < 0.8. 
Similarly, Figure 5.6 shows the residual distribution for different ranges of transverse 
energy.
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F igure 5.5: Projection histograms for the central rj region, in L2FS jet ET slices.
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Figure 5.6: More projection histogram for the central 77 region, in L2FS jet ET slices.
The mean values of the projections are extracted by fitting a Gaussian function. 
In the projection histogram, the bulk of the distribution is considered and the tails 
are neglected. The Gaussian function is fitted to the data within the median value 
±  2xRMS value, and thus only the bulk of the projection histogram is described 
by the fit. The mean and its statistical uncertainty are obtained from the fit result. 
Figure 5.7 shows two examples of projection histograms with Gaussian fits applied. 
At this stage the mean residual value is obtained for different transverse energy ranges 
and 7) slices of the L2FS jets. For each of the six rj slices shown in Figures 5.2 and 5.3, 
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Figure 5.8: Mean residual vs Et  from various projections.
The finite width of the Et  bins would lead to discontinuities in the corrections if 
used directly. To avoid this edge effect, a smooth polynomial fit function in the inverse 
logarithm of ET is used to describe the mean residual. Figures 5.9 and 5.10 shows 
the polynomial fit based on Equation (5.1), describing the mean residual for all the 
six r] slices. The degree of the polynomial varies according to the individual residual 
distribution and the number of data points. Such a smooth function is necessary for 
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Figure 5.10: Polynomial fits for the mean residual vs L2FS Et -
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5.4.2 Hadronic Calibration
The fit function in Equation (5.1) returns a correction factor (CF) based on 
electromagnetic-scale ET and r\ of the L2FS jets. The CF has to be applied to 
obtain the corrected transverse energy at the electromagnetic-scale. ^Corrected _  
Ey"corrected x _ L _  This process is called residual correction. The residual correction 
is applied because the L2FS resolution is affected by a coarse LI granularity and by 
quantized energy measurements. After the residual correction, the electromagnetic- 
scale E t  of L2FS jets is corrected to that of L2 jets. The hadronic calibration of the 
standard L2 jets is then applied to calibrate the L2FS jets. The hadronic calibrations 
applied are obtained elsewhere [58] and are derived by comparing the L2 jet energy 
with the tru th  jet energy in Monte Carlo events. The EM +JES [62] scheme of the 
hadronic calibration is applied to calibrate standard L2 jets.
5.5 L2FS Perform ance P lots
5.5.1 L2FS Energy Scale and R esolution
Figure 5.11(a) shows the energy scale as the function of the L2 transverse 
jet energy. This plot shows how the calibration improves the energy scale. Most of 
the bins show approximately 20% shifts in the scale after the calibration, which is 
another expected result. Figure 5.11(b) shows the resolution as the function of the L2 
transverse energy. For every transverse energy bin, the EM+JES resolution is smaller 
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Figure 5.11: Energy scale vs L2 E em+jes (a), and Resolution vs L2 E em+jes (b).
5.5.2 L2FS Efficiency
Figure 5.12 shows the efficiency for reconstructing L2FS jets as a function 
of the leading offline jet pr- Figure 5.12(a) shows the efficiencies for the L2FS EM 
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Figure 5.12: EM 15 GeV and EM I JES scale 35 GeV L2FS efficiencies (a), and EM 
25 GeV and EM—JES scale 50 GeV L2FS efficiencies (b).
Both of these trigger turn-on curves have the same offline pr  value when 
reaching the 99% efficiency point. Figure 5.12(b) shows the efficiencies for the L2FS 
EM 25 GeV and EM +JES 50 GeV thresholds. Again, these triggers become fully 
efficient at about the same offline Pt  value. The sharper trigger turn-on curve shows 
that the calibration has improved the rejection rate of the L2FS trigger.
The EM and EM+JES trigger thresholds having the same 99% offline efficiency 
point is identified and presented in Table 5.1. The rate is 18% smaller for the EM+JES 
35 [GeV] trigger compared to the EM 15 [GeV] trigger.
T able 5.1: The gain in the rejection rate by calibration is shown for two cases. The 
EM and EM+JES trigger thresholds in column 2 and 3, become fully efficient for the 
same leading offline jet pr  value.
S.NO. EM threshold [GeV] EM +JES threshold [GeV] Rate gain (%)
1 15 35 18
2 25 50 22
The calibration applied to the L2FS jets shows the desired effect of improving 
the rejection rate and achieving a better resolution. Multi-jet performance is greatly 
enhanced by this calibration. The calibrations could be improved further in the 
future. A layer-based calibration could further improve the residual correction method 
discussed in this note. The Numerical Inversion factors for L2FS jets could be directly
derived from Monte Carlo simulations. Such an advanced calibration has the potential 
to improve the L2FS jet perfomance further.
CHAPTER 6
DATA ANALYSIS
The data analysis starts with selecting interesting events using the jet triggers. 
In these events, jets are constructed using the calorimeter energy deposits. The 
background jets not originating from the hard scattering are identified and removed. 
From such a clean sample, the detector-level results are obtained and corrected for 
experimental effects using the PYTHIA [2] Monte Carlo simulation. The corrected 
results are compared to the particle level simulations. All these topics are discussed 
in this chapter.
6.1 D ata Set and Selection Criteria
The data used in this analysis were recorded from April to December 2012, 
composed of runs 200,804 -  215,643 inclusive. The data are divided into run periods 
A -  L, where each period reflects slightly different data taking conditions. D ata is 
selected if the events pass the centrally defined data quality criteria. The particle- 
level events subjected to the detector simulation are generated by the P Y T H I A  event 
generator (version 8.160) with CT10 PDFs. The p y t h i a  parameters are set according 
to the ATLAS underlying event tune (AU2 [63]). This provides jets from the 




Every hard scattering that causes a trigger to be fired is called an event. An 
event is rejected in the following cases where the energy measurement is affected when
• a noise burst has occurred in the LAr calorimeter,
• the tile calorimeter output has been corrupted, or
• the events contain fake tile energy due to data corruption.
Events are further required to contain a primary collision vertex with at least 
two associated tracks.
6.2 Jet Selection and Calibration
Jets are reconstructed using the anti-kx algorithm [12, 13] with a distance 
parameter of R =  0.6. Input to the jet algorithm are locally calibrated topological 
clusters formed using sums of calorimeter cell energies, corrected for local calorimeter 
response, dead material, and out-of-cluster losses for pions. These jets are further 
corrected for pileup contributions and are calibrated to the hadronic scale given the 
measured energy at the electromagnetic scale. The pileup correction is applied to 
account for the effects on the jet response from additional interactions within the same 
bunch crossing (“in-time pileup”) and from interactions in bunch crossings preceding 
or following the one of interest (“out-of-time pileup”). Firstly, the energy density in 
each event p is calculated, then energy is subtracted from each jet based upon p and 
the measured area of each jet. The jet energy is then adjusted by a small residual, 
dependending on the average pileup conditions for the event. This calibration restores 
the calorimeter energy scale, on average, to a reference point where pileup is not 
present. Jets are then calibrated using an p and energy dependent correction to the
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hadronic scale using constants derived from the data and Monte Carlo samples of 
QCD jets. All jets within the whole detector acceptance are considered in the analysis. 
In addition to the analysis phase space requirements (as discussed in Section 6.4), 
which are applied at a later stage, data quality or “cleaning” requirements are applied 
to each reconstructed jet based on its properties. These requirements are designed to 
reject spurious background jets not originating from hard scattering events.
6.3 Trigger Selection and Lum inosity
The ATLAS trigger system is explained in Chapter 5. Data for this analysis 
are selected from those events that pass the inclusive single-jet triggers. Single-jet 
triggers select events if any jet within \r)\ < 3.2 is above the threshold at LI, L2, and 
EF. The triggers used are listed in Table 6.1, and the integrated luminosities collected 
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Figure 6.1: The total integrated luminosity recorded for different triggers as function 
of run number.
Table 6.1: Features of different single-jet triggers.
Single jet E t  threshold |GeV]
Trigger name LI L2 EF f  C d t  [pb x] Average prescale
EF_j80_a4tchad 30 75 80 2.32 8,767
EF_j110_a4tchad 50 105 110 9.84 2,067
EF_j145_a4tchad 75 140 145 36.38 559
EF_j180_a4tchad 75 165 180 79.03 257
EF_j220_a4tchad 75 165 220 262.24 78
EF_j280_a4tchad 75 165 280 1168.48 17
EF_j 360_a4tchad 75 165 360 20340.00 1
The efficiencies (e) of the triggers are measured in both data and MC by the 
“bootstrapping” technique for events that pass the kinematic selection described in 
Section 6.4. Events are first selected using a low threshold trigger (the reference trigger
(ref)) that is fully efficient for the relevant phase space under study, which in this case 
is the region around the efficiency plateau. Within this sample the efficiency of the 
trigger of interest (the probe trigger (probe)) is then measured as show in Equation 6.1 
where jVpass is the number of events passing a trigger.
C p ro b e  —  ^ p r o b e  k. r e f  /  ^ r e f  - 
Figure 6.2 shows the trigger efficiencies for the single-jet 80 GeV jet trigger and Figure
6.3 shows the same for the single-jet 360 GeV jet trigger. Trigger efficiencies for rest 
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Figure 6.2: The jet trigger efficiency for the single-jet trigger with a threshold of 80 
GeV at the EF level.
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Figure 6.3: The jet trigger efficiency for the single-jet trigger with a threshold of 
360 GeV at the EF level.
In each figure the efficiencies for all three levels of the trigger are shown as 
a function of the inclusive jet pr and are compared to the efficiencies measured in 
the Pythia MC. The difference in jet radii between the offline and trigger jets means 
that the trigger selections are not fully efficient until the required amount of energy is 
contained in an R = 0.4 core of the jet. This results in the trigger efficiency plateau 
being reached well above the threshold cut applied by the trigger, with the jets selected 
below this energy being biased towards narrower topologies. To avoid this complicated 
region and to minimize uncertainties, triggers are used to select events only in the 
safe region where they are fully efficient and therefore unbiased. In this study, this 
is defined as the point at which >99% of events are selected. Table 6.2 gives the 
list of single jet triggers, the corresponding 99% efficiency point, and the transverse 
momentum range in which they are used. For the single-jet triggers, the natural
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observable in which to measure trigger efficiency is the inclusive jet pr  because the 
quantity R ar  will also be presented as function of inclusive jet pT-
T able 6.2: The trigger efficiency points. Efficiency points and errors are quantized to 
the bin widths used. These vary between 5-50 GeV from lowest to highest threshold 
triggers.
Trigger name 99% pr  efficiency point analysis pr  range
EF_j80_a4tchad 120 ±  5 GeV 120->160 GeV
E F_jll0_a4tchad 162.5 ±  5 GeV 160-^200-GeV
EF_j145_a4tchad 210 ±  5 GeV 200—>-250 GeV
EF_j180_a4tchad 250 ±  10 GeV 250—>-310 GeV
EF_j220_a4tchad 305 ±  20 GeV 310->390 GeV
EF_j280_a4tchad 390 ±  40 GeV 390—>490 GeV
EF_j 360_a4tchad 492.5 ±  50 GeV 490—>2000 GeV
Based on the trigger studies and the knowledge of the je t resolution, the 
following inclusive jet pr  binning is adopted for the studies, with pT boundaries at 
120,160,200,250,310,390,490,620,800,1040,1400,2000 GeV.
6.4 T h e  P h ase  Space for th e  R a r  M easu rem en t
The quantity R a r  is defined in Chapter 2. The phase space for this quantity 
is listed in Table 6.3. The events passing these phase space requirements are shown 
in Figure 6.4. The number of events for various inclusive pr  bins increases with
increasing A R  requirement for a fixed p^min bin. This is an expected feature because 
the dominant jet production occurs with AR  ~  n.
T a b le  6 .3 : The values of the parameters and the requirements th a t define the
analysis phase space for the quantity R a r -
inclusive or neighbor jet Variable Value
inclusive Pt 100-2000 GeV (in bins)
inclusive 1 y  1 < 1.0
neighbor ^nbrPTm'm 70,120,200,280 GeV
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Figure 6.4: The number of events per pT bin in different regions of the analysis 
phase space.
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6.5 Experim ental Corrections
Corrections are needed to compare measurements performed with a detector 
to the predictions of theoretical calculations. These corrections account for detector 
resolutions, inefficiencies, and other effects that affect the observable measurement. 
The correction method used in this analysis is the “bin-by-bin” method. This is a 
simple two-step unfolding technique that corrects the data using correction factors 
obtained from the ratio of the MC simulation before and after full detector simulation. 
In the first step, the PYTHIA event sample is reweighted to match all relevant features 
of the data.
6.5.1 Purities and Efficiencies
The “bin-by-bin” method of experimental corrections can be used if the sample 
has high bin purities and efficiencies. Every tru th  jet is matched to the nearest 
detector-level jet. The purity and efficiency studies are performed using such matched 
pairs of jets and are shown in Figure 6.5. Purity is defined as the fraction of all the 
reconstructed jets in an analysis bin that are also present in the same bin at the 
truth-level. Efficiency is defined as the fraction of all the tru th  jets in an analysis bin 
that are also reconstructed in the same bin. A sample with high purity and efficiency 
has small migrations between different bins. Figure 6.5(a) shows the efficiencies for 
the inclusive jet pT bins. These vary between 70-80% from the lowest to the highest 
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F igure 6.5: Efficiencies and purities of the inclusive jet sample, and the Migration 
matrix.
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6.5.2 PY T H IA  reweighting
Bin-by-bin correction factors are typically quite sensitive to the shape of the 
underlying distribution. In order to estimate this effect, the Pythia MC is reweighted 
based on the tru th  level leading jet pr  in order to improve the agreement between 
MC and the data. The following distributions are reweighed:
• The Inclusive jet cross section as a function of pr
• The pT dependence of the ratio R a r , in defined A R  regions and for different 
Prmin requirements.
In Figure 6.6(a) the ratio of the cross section of PYTHIA over the data is displayed. 
This distribution is modeled using a polynomial fit function in log {pr)- The PYTHIA 
cross section is re-calculated based on event-wise weights obtained from the fit function. 















Figure 6.6: The ratios of PYTHIA and the data for the inclusive jet cross section, 
before (top), and after reweighting (bottom).
For systematic studies, also alternate reweighting functions have been obtained. 
The reweighted PYTHIA together with the alternate functions (to estimate the 
systematic uncertainties) is shown in Figure 6.7. This reweighed PYTHIA is used for 











systematic uncertainties of the corrections. Refer to Appendix D for the information 
about the reweighting function.
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Figure 6.7: The ratio of PYTHIA over data for the quantity Rah  as a function of 
pT in different regions of AR  and for different requirements.
6.5.3 Bin-by-bin corrections
First, the observable is constructed in each A R  and p^br bin using tru th  jets and 


























particles. No matching criteria is enforced between the truth jets and reconstructed 
jets. The correction factor (C) is computed as C = -5—R&n(truth) The data isJ \  /  tr  H ^ j i ( r e c o n s t r u c t e a )
then corrected by multiplication with this factor.
6.6 Detector-Level Results
The R a r  results at the detector level are shown in Figure 6.8. They are 
compared to the reconstructed PYTHIA simulation, with and without reweighing as 
discussed in Section 6.5.2. As expected, results obtained from the weighted PYTHIA 
describes the data better than the nominal result without reweighting.
♦ 2 . 2  < AR <2 6
A T L A S  w o r k - in - p r o g r e s s
«  7 0  G e V p ^ .  120 GeV = 280 GeV200 GeV
100 1000 1000 100 1000100 1000 100
PT[GeVl
Figure 6.8: The quantity Rar  at detector level compared to that of reconstructed 
PYTHIA as a function of pr in different regions of A R  and for different p ^ r,in 
requirements.
The corrected R ar results arc compared with the results obtained using truth 
PYTHIA in Figure 6.9. The quantity R ar increases with the increasing inclusive
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Figure 6.9: The quantity R ^r at the particle level compared to that of the truth 
PYTHIA
An uncertainty is assigned for the experimental correction procedure. The 
central reweighing function has two parts, one to correct the inclusive jet cross section 
and the other to correct for ratio R a r - Variations are introduced to these central 
reweighing functions to obtain the systematic uncertainties for the correction procedure. 
Figure 6.10 shows the fractional uncertainties for this procedure and that the values 














= 70 GeV = 12 0 GeV = 200 GeV = 280 GeV-tfflio.
Central - • q  upper variation 
•* o  lower variation 
-  - PYTHIA out-of-box




io’ io3 to1 PT [GeV] ,0’
Figure 6.10: Systematics uncertainties for the experimental correction procedure.
6.7 U ncertain ties
The measurement has statistical and systematic uncertainties. The following 
list is the summary of the uncertainties for the measurement.
• Statistical uncertainty of the data.
• Statistical uncertainty of the MC correction factor.
• MC shape uncertainty of the correction factor, consisting of the R ar  and pr 

























• Resolution uncertainty, consisting of the energy, rj, and 4> resolution systematics 
combined in the quadrature.
• JES baseline uncertainty, consisting of JES components 1-51 combined in the 
quadrature.
•  JES topology uncertainty, consisting of the JES components 52-57 combined in 
the quadrature.
The statistical uncertainty of the data is shown in Figures 6.11 and 6.12. 
The uncertainties are smallest for P j^ in = 70 GeV and vary between 0-2%. The 
uncertainties increase with increasing Pj’mm requirement and are in the range of 0-10% 
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F igure 6.12: The statistical uncertainties of the data.
The Jet Energy Scale (JES) uncertainty is the largest of all the experimental 
uncertainties. In this analysis the estimation of the JES uncertainty is based on the 
uncertainties measured using several different in-situ analyses in combination with
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MC studies. This uncertainty has been derived using the 2012 dataset. In total, there 
are 57 uncertainty components:
• 47 nuisance parameters from the in-situ analyses (Z+jet balance, gamma+jet 
balance, and multi-jet balance).
• 2 nuisance parameters from the p inter calibration (modeling and statistics/method).
• 1 nuisance parameter from the behavior of high-pr jets in the propagation of 
single-hadron uncertainties.
• 1 nuisance parameter from MC non-closure.
• 4 nuisance parameters from pile-up.
• 1 nuisance parameter from the sample’s flavor response uncertainty.
• 1 nuisance parameter from the sample’s flavor composition.
Each of the sources of the JES uncertainty is propagated individually to the final
results. The fractional JES uncertainty is shown for component 1 in Figure 6.13 and
for component 57 in Figure 6.14. The fractional JES uncertainty for rest of the 55 
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F ig u re  6.14: The fractional uncertainty of R&r due to component 57 of the JES.
The uncertainty associated with the jet energy resolution is estimated by 
smearing the reconstructed jet energy in the Pythia MC with a Gaussian probability 
density function whose width is determined by the measured uncertainty. The result 





























to the energy resolution uncertainty, the uncertainty associated with the jet angular 
resolution in r) and <fi is estimated by smearing the reconstructed jet r] or 4> in the Pythia 
MC with a Gaussian probability density function whose width is 10% of the measured 
resolution in the same MC. Again, as this smearing is based on random numbers, 
the procedure is repeated many (50) times for each 77 and 0 and the mean shift in 
the reconstructed R ar  for each taken, with uncertainties on each point determined 
by the RMS of the shifts, fitted with a linear function in log(pr), as two symmetric 
systematic uncertainties. The Fractional resolution uncertainties for all the remaining 
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F igure 6.15: The Fractional uncertainty of R&r due to the rj resolution (a), <f> 
resolution (b), and the Energy resolution uncertainty (c).
The summary of all the systematic and statistical uncertainties is shown for a 
few regions of phase space in Figures 6.16-6.23. The systematic uncertainty dominates 






- 2 0 -
pnbr =70 GeV
Tmin
1.0 < AR <1.4
| | System atic Unct.
U l l  Statistical Unct.
PT [G eV ]
(a)
10J









20  - pnbr =70 GeV
Tmin
1.4 < AR <1.8
- 2 0 -
| j System atic Unct 




















F ig u re  6.17: The summary of the experimental uncertainties for p^mm
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F ig u re  6.18: The summary of the experimental uncertainties for p ^ in =  120 GeV.
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F ig u re  6.20: The summary of the experimental uncertainties for p^min =  200 GeV.
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F ig u re  6.21: The summary of the experimental uncertainties for Pj-^in =  200 GeV.
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F ig u re  6.22: The summary of the experimental uncertainties for p^mm =  280 GeV.
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The results of the measurement are presented in this chapter. The experimen­
tally corrected data  are compared with NLO pQCD predictions, corrected for non- 
perturbative effects. The theory calculations are performed as described in Section 2.4. 
The non-perturbative corrections are obtained as discussed in Section 2.4.2.
The quantity R&r is a three dimensional quantity and the measurement results 
are shown in Figure 7.1. The markers correspond to the corrected data and the solid 
lines correspond to the theory predictions. The yellow band is the total theoretical 
uncertainty which includes the scale dependence and the PDF uncertainty. The 
systematic and statistical uncertainties of the measurement are added in the quadrature 
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Figure 7.1: The measurement results for R&r - NLO theory calculations corrected 
for non-perturbative effects are compared to the data.
Figure 7.1 has four sub-figures from left to right with increasing A R  require­
ments for the neighboring jets. In a single sub-figure, the neighboring jet pr requirement 
increases from 70 to 280 GeV. The quantity Rar is presented as a function of transverse 
momentum of the inclusive jets in each sub-figure. The quantity R ar increases with 
increasing pr of the inclusive jets up to pr ~  1.5 TeV, and then it saturates. It decreases 
with increasing /Vj'mm requirement, and it increases with increasing A R  requirement 
for the neighboring jets. The results are presented as tables in Appendix F. Figure 7.2 
shows the ratio of the data to theory predictions. Overall, there is a very good 
agreement between theory and data, and in most of the cases, the theory describes 
the data within the theoretical uncertainties.
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Figure 7.2: The ratio of data and theory predictions for R a r -
7.2 Conclusions
The analysis studies the properties of QCD hard interactions in proton-proton 
collisions at a center-of-mass energy of 8 TeV. As of August 2014, this is the highest 
energy available at the hadron colliders and the Rar  measurement is one of the first 
analyses performed on the 2012 ATLAS data. The integrated luminosity of the data 
is ~  20 f t r 1. The quantity R a r  is measured as a function of the inclusive jet pr, A/? 
between a jet and its neighbor jets, and for different requirements on the neighboring 
je t’s minimum transverse momentum in. The quantity R ar  is a ratio in which 
the statistical and systematic uncertainties cancel to a great extent. Also, the theory
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calculations for R a r  have only a residual dependence on the PDF used in the cross 
section calculations.
This quantity was measured earlier by the D 0  collaboration [1] using pp 
collision data at a center-of-mass energy, y/s = 1.96 TeV. D 0  published the results in 
a pr  range of 50-400 GeV while the present analysis extends the results up to 2 TeV. 
This analysis has also expanded the phase space region into additional A R  region 
(1-1.4) for the neighboring jets.
7.3 Outlook
The quantity R ar  is a ratio of cross sections and sensitive to the strong coupling 
constant. So the measured quantity can be used to extract a s at very high energy 
scales of up to 2 TeV. The Renormalization group equation predicts the dependance 
of on the renormalization scale, which in this analysis is the inclusive jet pr- From 
the extracted a s values, the validity of the renormalization group equation could 
be tested at the highest energy available at the LHC. The ATLAS experiment is 
planning to collide proton-proton at 14TeV center-of-mass energy in the year 2015. 
This measurement could be repeated again with the 14 TeV data to test the pQCD 











Figure A .l: Jet trigger efficiency for a single jet trigger with a threshold of 110 GeV 
at the EF level
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Figure A .2: Jet trigger efficiency for a single jet trigger with a threshold of 145 GeV 









F ig u re  A .3: Jet trigger efficiency for a single jet trigger with a threshold of 180 GeV 
at the EF level
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F ig u re  A .4: Jet trigger efficiency for a single jet trigger with a threshold of 220 GeV 
at the EF level
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F ig u re  A .5: Jet trigger efficiency for a single jet trigger with a threshold of 280 GeV 
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W  =  W l x W 2 x W 3 (4.1)
Strategy used in reweighting,
• Wl: reweight CTinci-jet(Pri)
• W2: reweight R Ar ( P t i , P t 3 , 2/3 )
• W3: reweight owi-jet^n)
Reweighting PYTHIA Wl: ^incl—jet
The inclusive jet cross section in PYTHIA is reweighted using a function of p n
where the functions W 2a and W 2b are,
• W 2a • to correct the overall magnitude of R AR{PTnbr) 
W 2a -+ W 2a(PT3 )
• W 2b : to correct the shape of RAR(PTind-jet,PTnbr, AR) 
W 2b —> W 2b{pTl,PT3, V:i)
3
Wl = x log\0(pTi) (4.2)
Reweighting PYTHIA W2: R ar
W  2 =  W 2a x W 2b (4.3)
1 : Pt  <  Pmim
P  m ax  P m in ■ Pmin <-- Pt  ^  Pmax
(4.4)
1 +  W2 b
166
The Gaussian function W2b in Equation 4.4 is:
W %6 = c x Amplitude(p )^ x Exp(—0.5 x ((logio(pT) — Mean(p^))/width)2) (4.5)
In Equation 4.5, Amplitude and Mean functions are:
Amplitude^) = —0.3659 + 0.33777 x (logioPx) (4.6)
Mean(p )^ = 1.09553 + 0.53611 x (logioPx) (4.7)
width = 0.15
The variable “c” in Equation 4.5 is explained in Equation 4.8. Rapidities “y” are 
absolute values, 2/min=l-5, 2/max =2. The variable “e” in Equation 4.8 is given in 
Equation 4.9 where Pmin^ TOO, pmax —200 GeV.
1
c =  { l + 4 x e x
Vm a x  “ J / m i n
1 + 4 x e
■ 2 /3  <  2/min
'■ Vmin 2 /3  <'- Umax 
'■ 2 /3  >  2/max
(4.8)
1 • Pt  ^ Pmin
e = 1 + 2 X '■ P™in < Pt <  Pmax
1 + 2 : Pj' > Prnax
(4.9)
reweighting PYTHIA W3: ainci-jet
R a r  reweighting using W2 has changed the inclusive jet cross section. So a final 
weight W3 used to fix the inclusive jet cross section.
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Figure E.l: Ratio of reweighted PYTHIA over Data. Alternate reweighting along 
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Figure E.2: Ratio of reweighted PYTHIA over Data. Alternate reweighting along 



























The results of the R ^ r analysis are summarized in this Appendix. In those 
table columns with two values, the left value is the upper uncertainty and the right 
value is the lower uncertainty. The bin numbers and the corresponding p t  boundaries 
are given in Table F.l.
Table F.l: Analysis bins and their p r  boundaries.












Table F .2 : Summary of data with the uncertainties for =  70G e V  and A R :  1.0-1.4
Bin Num ber data point D ata  stat.% unfolding stat.% M C shape R d r  % MC shape cr% JE R  % T) resolu tion  % (/> resolution %
1 0.008992 1.762 1.211 -0.9363, 0.4662 -0.04103, 0.04136 0.566 0.07176 0.04713
2 0.01315 1.451 1.168 -0.8688, 0.4332 -0.0371, 0.03773 0.5478 0.05799 0.04638
3 0.01723 1.107 1.424 -0.8088, 0.404 -0.03362, 0.03451 0.5316 0.04577 0.04571
4 0.02184 1.129 1.11 -0.75, 0.3753 -0.0302, 0.03135 0.5158 0.0338 0.04505
5 0.02743 0.9266 0.8402 -0.69, 0.3461 -0.02672, 0.02812 0.4996 0.02158 0.04438
6 0.03272 0.73 0.6758 -0.6285, 0.3161 -0.02314, 0.02482 0.483 0.009042 0.0437
7 0.03759 0.2986 0.6359 -0.5661, 0 .2857 -0.01951, 0.02146 0.4662 -0.003675 0.043
8 0.04191 0.5481 0.5055 -0.4998, 0 .2534 -0.01567, 0.0179 0.4483 -0 .01716 0.04226
9 0.04504 1.197 0.4032 -0.4302, 0.2195 -0.01162, 0.01416 0.4296 -0.03135 0.04148
10 0.04585 3.054 0.517 -0.3543, 0.1825 -0.007209, 0.01008 0.4091 -0.04681 0.04064
11 0.03632 13.12 0.4607 -0.2651, 0.139 -0.002026, 0.005283 0.3851 -0 .06498 0.03964
T able F .3: JES uncertainties (components 1-7) for =  70G e V  and A R :  1.0-1.4
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JE S 6 % JE S 7 %
1 0.245, -0.0993 -0.0694, 0.109 0.567, -0.326 -0.217, 0 .208 -0.2, 0.286 -0 .326, 0 .374 0.0268, 0.0931
2 0.257, -0.135 -0.0489, 0.0764 0.532, -0.326 -0.192, 0 .18 -0.179, 0.248 -0 .287, 0 .328 0.0433, 0.0481
3 0.267, -0 .167 -0.0308, 0.0472 0.502, -0.326 -0.169, 0 .155 -0.16, 0.215 -0 .251, 0 .287 0.0579, 0.00812
4 0.278, -0.198 -0.0129, 0.0186 0.472, -0.326 -0.147, 0.131 -0.142, 0.183 -0 .217, 0 .248 0.0722, -0.031
5 0.288, -0.229 0.00525, -0.0105 0.441, -0.326 -0.124, 0 .106 -0.123, 0.149 -0.182, 0 .207 0.0869, -0.071
6 0.299, -0.262 0.0239, -0.0404 0.409, -0.326 -0.101, 0 .0803 -0.104, 0.115 -0 .146, 0.165 0.102, -0 .112
7 0.31, -0.295 0.0428, -0.0707 0.377, -0.326 -0.0772, 0 .0545 -0.0842, 0.0807 -0.109, 0 .123 0.117, -0 .154
8 0.321, -0.33 0.0629, -0.103 0.343, -0.326 -0.0522, 0.0271 -0.0635, 0.044 -0 .0703, 0.0782 0.133, -0.198
9 0.333, -0.366 0.084, -0.137 0.308, -0.326 -0.0259, -0 .00174 -0.0417, 0.00536 -0.0295, 0.031 0.15, -0 .244
10 0.346, -0.406 0.107, -0.174 0.269, -0.326 0.00275, -0.0331 -0.0179, -0.0367 0.015, -0 .0203 0.169, -0 .295
11 0.362, -0.453 0.134, -0.217 0.223, -0.326 0.0365, -0 .07 0.00997, -0.0861 0.0673, -0 .0807 0.19, -0 .354
T able F .4: JES uncertainties (components 8-14) for p^min =  ^0G e V  and A R :  1.0-1.4
Bin No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JE S 13 % JES 14 %
1 -0.322, 0.362 1.44, -1.27 2.37, -2 .03 0.0733, -0.0235 0.862, -0.59 0.654, -0 .469 -0 .0472 , 0 .0915
2 -0.282, 0 .317 1.36, -1.22 2.27, -1 .99 0.0675, -0.0285 0.809, -0.579 0.614, -0.463 -0 .045, 0 .0794
3 -0.247, 0 .278 1 .2 9 ,-1 .1 8 2.18, -1 .95 0.0624, -0 .033 0.761, -0.569 0.578, -0 .458 -0 .043, 0 .0687
4 -0.213, 0 .239 1.22, -1.14 2.09, -1.91 0.0574, -0.0373 0.714, -0.56 0.544, -0 .453 -0.041, 0.0582
5 -0.178, 0.2 1.15, -1.09 2, -1.88 0.0523, -0.0418 0.667, -0.55 0.508, -0 .448 -0 .0391, 0.0476
6 -0.142, 0 .159 1.07, -1 .05 1.9, -1 .84 0.047, -0.0463 0.618, -0.54 0.472, -0 .443 -0 .037, 0 .0366
7 -0.106, 0 .118 0.998, -1 1.81, -1 .8 0.0416, -0.0509 0.568, -0.53 0 .435, -0 .438 -0 .0349, 0.0255
8 -0.0674, 0.075 0.918, -0.951 1.7, -1 .76 0.036, -0.0558 0.515, -0.52 0.396, -0 .432 -0 .0327, 0 .0137
9 -0.0268, 0.0292 0.833, -0 .9 1.6, -1 .72 0.03, -0.061 0.46, -0.509 0 .355, -0 .426 -0 .0304, 0 .00125
10 0.0175, -0.0206 0.742, -0.844 1.48, -1 .67 0.0235, -0.0666 0.399, -0.496 0.31, -0 .42 -0 .0279, -0.0123
11 0.0694, -0.0792 0.634, -0.778 1.35, -1.61 0.0159, -0.0732 0.329, -0.482 0.257, -0 .412 -0 .0249, -0.0282
Table F .5: JES uncertainties (components 15-21) for =  70 G eV  and A R :  1.0-1.4
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JE S 20 % JES 21 %
1 -0.0308, 0.0668 -0.177, 0.215 -0.114, 0.174 -0 .1 6 5 ,0 .1 9 8 0.0605, -0.0252 -0 .0142 , 0.0568 -0.0174, 0.0401
2 -0.0348, 0.0647 -0.166, 0 .196 -0.112, 0.16 -0.157, 0.183 0.0553, -0.0283 -0 .0121 , 0.0451 -0.0162, 0.0328
3 -0.0384, 0.0629 -0.157, 0 .179 -0.111, 0.146 -0 .15, 0.169 0.0507, -0.0311 -0 .0103 , 0 .0347 -0.0152, 0.0264
4 -0.0419, 0.0611 -0.148, 0.162 -0.109, 0.133 -0.143, 0.155 0.0461, -0 .0338 -0 .00848, 0.0245 -0 .0141, 0.02
5 -0.0455, 0.0593 -0.138, 0 .145 -0.108, 0.12 -0.135, 0.141 0.0415, -0.0365 -0 .00664, 0.0141 -0.0131, 0.0136
6 -0.0491, 0.0574 -0.129, 0 .128 -0.106, 0.107 -0.128, 0.127 0.0368, -0.0393 -0.00475, 0 .00344 -0.012, 0 .00699
7 -0.0529, 0.0555 -0.119, 0.111 -0.104, 0.0929 -0 .12 , 0.113 0.032, -0.0422 -0 .00283, -0 .00738 -0.0109, 0 .000282
8 -0.0568, 0.0535 -0.108, 0.0919 -0.102, 0.0783 -0.112, 0.0976 0.0269, -0.0452 -0 .000797, -0 .0189 -0.00975, -0 .00683
9 -0.061, 0.0513 -0.0975, 0.0723 -0.101, 0.063 -0 .104, 0.0815 0.0215, -0 .0484 0.00134, -0 .0309 -0.00853, -0.0143
10 -0.0655, 0.049 -0.0856, 0.051 -0.0986, 0.0463 -0.0943, 0 .064 0.0157, -0.0519 0.00367, -0.0441 -0.00719, -0.0225
11 -0.0708, 0.0463 -0.0717, 0.0258 -0.0962, 0.0267 -0.0835, 0.0434 0.00879, -0 .056 0.00641, -0 .0595 -0.00563, -0.0321
T able F .6: JES uncertainties (components 22-28) for p£min =  70G eV  and A R :  1.0-1.4
Bin JES 22 % JES 23 % JES 24 % JE S 25 % JES 26 % JES 27 % JES 28 %
1 -0.0292, 0.108 -0.0393, 0.0768 -0.00903, 0.0485 0.013, 0.00633 0.011, -0.00464 0.0247, -0 .0228 0.00863, 1.04e-05
2 -0.0252, 0.0894 -0.0354, 0.0638 -0.0115, 0 .0429 0.0036, 0.011 0.000174, 0.00334 0.0108, -0 .0115 0.00747, -0 .00233
3 -0.0216, 0.0731 -0.0319, 0.0523 -0.0137, 0.0378 -0.00478, 0.0152 -0.00942, 0 .0104 -0.00151, -0 .00158 0.00643, -0 .00442
4 -0.018, 0.0572 -0.0285, 0.0409 -0.0159, 0 .0329 -0.013, 0.0192 -0.0188, 0.0174 -0 .0136, 0 .00819 0.00542, -0 .00646
5 -0.0145, 0.0409 -0.0251, 0.0294 -0.0181, 0.0279 -0.0214, 0.0234 -0.0284, 0.0245 -0 .0259, 0 .0182 0.00439, -0.00854
6 -0.0108, 0.0242 -0.0215, 0.0175 -0.0204, 0 .0227 -0.03, 0.0276 -0.0383, 0 .0317 -0 .0385, 0 .0284 0.00333, -0 .0107
7 -0.00702, 0.00728 -0.0179, 0.00551 -0.0226, 0.0175 -0.0387, 0.0319 -0.0483, 0.0391 -0 .0513, 0 .0388 0.00226, -0 .0128
8 -0.00305, -0.0107 -0.0141, -0.00724 -0.0251, 0.0119 -0.0479, 0.0365 -0.0589, 0.0469 -0.0649, 0 .0498 0.00112, -0.0151
9 0.00113, -0.0296 -0.01, -0 .0207 -0.0276, 0.00611 -0.0576, 0.0413 -0 .07, 0.0551 -0.0792, 0 .0613 -8 .22e-05, -0.0176
10 0.00567, -0.0501 -0.00563, -0.0353 -0.0304, -0.000247 -0.0682, 0.0466 -0.0821, 0.0641 -0 .0947, 0 .0739 -0.00139, -0.0202
11 0.011, -0.0743 -0.00046, -0.0524 -0.0337, -0.00772 -0.0807, 0.0528 -0.0964, 0.0746 -0.113, 0 .0888 -0.00292, -0 .0233
T able F .7 : JES uncertainties (components 29-35) for =  70G eV  and A R :  1.0-1.4
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JE S 34 % JES 35 %
1 0.0542, -0.00466 0.0447, 0.000743 0.0977, -0.0286 0.165, -0.134 0.349, -0 .28 0.396, -0 .303 0.163, -0 .0716
2 0.0492, -0.01 0.041, -0.00494 0.0888, -0.0335 0.155, -0.132 0.328, -0.274 0.371, -0 .298 0.157, -0 .0844
3 0.0449, -0 .0147 0.0377, -0.00999 0.0809, -0.0379 0.145, -0.13 0.309, -0 .269 0.348, -0 .293 0.151, -0 .0958
4 0.0406, -0.0194 0.0345, -0.0149 0.0732, -0.0421 0.136, -0.129 0.291, -0 .264 0.327, -0 .289 0.146, -0 .107
5 0.0362, -0.0241 0.0312, -0.02 0.0653, -0.0465 0.126, -0.127 0.272, -0 .259 0.304, -0 .285 0.14, -0 .118
6 0.0317, -0.029 0.0279, -0.0252 0.0572, -0.051 0.117, -0.125 0.253, -0 .253 0.281, -0 .28 0.134, -0.13
7 0.0272, -0.0339 0.0244, -0.0304 0.049, -0.0555 0.107, -0.123 0.234, -0 .248 0.258, -0 .276 0.128, -0.142
8 0.0223, -0.0391 0.0208, -0.036 0.0403, -0.0603 0.0964, -0.121 0.213, -0 .242 0.233, -0.271 0.122, -0.154
9 0.0172, -0 .0447 0.017, -0.0418 0.0312, -0.0653 0.0854, -0.119 0.191, -0 .236 0.207, -0 .266 0.115, -0 .168
10 0.0117, -0 .0506 0.0129, -0.0482 0.0212, -0.0709 0.0734, -0 .116 0.168, -0 .23 0.179, -0.261 0.108, -0.182
11 0.00519, -0.0577 0.008, -0.0557 0.00946, -0.0773 0.0593, -0.114 0.14, -0 .222 0.146, -0 .254 0.0993, -0 .199
T able F .8: JES uncertainties (components 36-42) for p^min =  G e V  and A R: 1.0-1.4
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JES 41 % JE S 42 %
1 -0.0488, 0.111 -0.126, 0.174 -0.0292, 0.0486 -0.0497, 0.0644 -0.0139, 0.0274 0.0117, 0.0305 0.00724, 0 .0229
2 -0.0386, 0.0889 -0.105, 0.144 -0.0246, 0.0404 -0.0426, 0.0533 -0.0125, 0.0226 0.007, 0 .0266 0.00226, 0 .0216
3 -0.0296, 0.0688 -0.0859, 0 .117 -0.0205, 0.0331 -0.0363, 0.0434 -0.0112, 0.0183 0.00284, 0.0231 -0 .00217, 0.0204
4 -0.0208, 0.0491 -0.0672, 0.0909 -0.0165, 0.026 -0.0301, 0.0337 -0.0099, 0.0142 -0.00123, 0 .0197 -0.00651, 0.0192
5 -0.0118, 0.0291 -0.0482, 0.064 -0.0124, 0.0188 -0.0238, 0.0239 -0.00861, 0.00993 -0.00539, 0 .0162 -0.0109, 0 .018
6 -0.00262, 0.00852 -0.0287, 0.0365 -0.0082, 0.0113 -0 .0173, 0.0137 -0.00728, 0.00557 -0.00965, 0 .0126 -0 .0155, 0.0167
7 0.00674, -0.0124 -0.00894, 0.0085 -0.00393, 0.00375 -0.0107, 0.00348 -0.00594, 0.00115 -0.014, 0 .009 -0 .0201, 0.0155
8 0.0167, -0.0345 0.012, -0.0212 0.000593, -0.00428 -0.00375, -0.00741 -0.00451, -0.00354 -0.0186, 0.00515 -0 .025 , 0.0141
9 0.0271, -0.0578 0.0341, -0.0524 0.00535, -0.0127 0.00358, -0.0189 -0.00301, -0.00847 -0.0234, 0.0011 -0 .0301, 0 .0127
10 0.0385, -0.0832 0.0582, -0.0864 0.0105, -0.0219 0 .0116, -0.0313 -0.00137, -0.0138 -0 .0287, -0.00331 -0 .0357 , 0.0112
11 0.0519, -0.113 0.0864, -0.126 0.0166, -0.0327 0 .0 2 1 ,-0 .0 4 6 0.000551, -0.0202 -0.0348, -0 .00849 -0 .0423 , 0.00938
T able F .9: JES uncertainties (components 43-49) for p ^ in =  70G e V  and A R :  1.0-1.4
Bin JES 43 % JES 44 % JES 45 % JES 46 % JE S 47 % JE S 48 % JES 49 %
1 0.00796, 0.00276 0.0164, 0 .00699 0.0152, -0.000627 -0.00533, -0.0202 -0.0108, 0.00801 0.92, -0 .952 0.472, -0.316
2 0.00343, 0.00394 0.0118, 0 .00619 0.0111, 4.5e-05 -0.0049, -0.016 -0.00861, 0.00631 0.867, -0.895 0.44, -0.317
3 -0.000587, 0.00499 0.00774, 0.00549 0.00758, 0.000641 -0.00451, -0 .0122 -0.00663, 0 .0048 0.821, -0 .843 0.413, -0.317
4 -0.00453, 0.00601 • 0.00376, 0.0048 0.00408, 0.00123 -0.00414, -0 .00858 -0.00469, 0.00332 0.775 , -0 .793 0.385, -0 .318
5 -0.00855, 0.00706 -0.000294, 0.00409 0.000514, 0.00182 -0.00376, -0 .00485 -0.00271, 0.00181 0.728, -0 .742 0.357, -0.319
6 -0.0127, 0.00814 -0.00445, 0.00337 -0.00314, 0.00243 -0.00336, -0.00101 -0.000676, 0.000262 0.681, -0 .689 0.329, -0.319
7 -0.0169, 0.00923 -0.00868, 0.00263 -0.00686, 0.00305 -0.00296, 0.00288 0.00138, -0.00131 0.632, -0 .635 0.3, -0 .32
8 -0.0213, 0.0104 -0.0132, 0 .00186 -0.0108, 0.00371 -0.00254, 0.00701 0.00357, -0 .00298 0.581, -0 .579 0.269, -0.321
9 -0.026, 0.0116 -0.0179, 0 .00104 -0.0149, 0.00441 -0.0021, 0.0114 0.00587, -0.00473 0.527, -0 .519 0.237, -0.322
10 -0.031, 0.0129 -0.023, 0.000146 -0.0195, 0.00516 -0.00161, 0.0161 0.00837, -0.00664 0.468, -0 .454 0.202, -0.322
11 -0.037, 0.0145 -0.029, -0.000903 -0.0248, 0.00605 -0.00104, 0 .0216 0.0113, -0 .00888 0.399, -0 .378 0.161, -0.323
T able F .10: JES uncertainties (components 50-56) for p^min =  70 G eV  and A R :  1.0-1.4
Bin JES 50 % JES 51 % JE S 52 % JES 53 % JES 54 % JES 55 % JES 56 %
1 0.000152, -1.06e-05 7.48e-06, 7.48e-06 0.169, -0.0343 0.157, -0.0236 0.0677, 0 .216 2.13, -1 .77 1.7, -1.35
2 0.000156, -1.08e-05 7.67e-06, 7.67e-06 0.162, -0.0486 0.152, -0 .046 0.00927, 0 .219 2.03, -1 .74 1.65, -1 .36
3 0.000159, - l . le -0 5 7.84e-06, 7.84e-06 0.156, -0.0614 0.147, -0.0659 -0.0426, 0.221 1.94, -1.71 1.6, -1.37
4 0.000162, -1.13e-05 8e-06, 8e-06 0.15, -0.0738 0.143, -0.0854 -0.0935, 0.224 1.86, -1 .68 1.55, -1 .38
5 0.000165, -1.15e-05 8.17e-06, 8.17e-06 0.143, -0.0866 0.138, -0.105 -0.145, 0 .226 1.77, -1 .64 1.5, -1.39
6 0.000169, -1.17e-05 8.34e-06, 8.34e-06 0.137, -0.0996 0.134, -0 .126 -0.199, 0 .229 1.68, -1.61 1.45, -1.4
7 0.000172, -1.2e-05 8.51e-06, 8.51e-06 0.131, -0.113 0.129, -0 .146 -0.253, 0.231 1.58, -1 .58 1.41, -1.41
8 0.000176, -1.22e-05 8.7e-06, 8.7e-06 0.124, -0.127 0.124, -0 .168 -0.31, 0.234 1.48, -1 .54 1.35, -1 .42
9 0.00018, -1.25e-05 8.89e-06, 8.89e-06 0.117, -0.142 0.118, -0.191 -0.37, 0 .237 1.38, -1.51 1.3, -1 .43
10 0.000184, -1.28e-05 9.1e-06, 9.1e-06 0.109, -0.158 0.113, -0.217 -0.436, 0.24 1.27, -1 .47 1.24, -1 .44
11 0.000189, -1.31e-05 9.35e-06, 9.35e-06 0.0997, -0.177 0.106, -0 .246 -0.513, 0 .244 1.14, -1.42 1.17, -1.45
Table F . l l :  Summary of data with the uncertainties for p ^ in =  70G e V  and A R :  1.4-1.8
Bin Num ber data point D ata  stat.% unfolding stat.% MC shape R d r  % M C shape <7% JE R  % ri resolu tion  % <f> resolution %
1 0.0118 1.58 1.17 -0.712, 0 .337 -0.057, 0.0583 0.349 -0.162 -0.0497
2 0.016 1.32 1.1 -0.661, 0 .314 -0.0512, 0.0527 0.367 -0 .137 -0.0365
3 0.0214 0.997 1.32 -0.615, 0 .293 -0.046, 0.0477 0.383 -0.114 -0.0248
4 0.0269 1.03 1.08 -0.571, 0.273 -0.041, 0.0428 0.398 -0.0921 -0.0134
5 0.0324 0.858 0.835 -0.526, 0.252 -0.0358, 0 .0379 0.414 -0.0696 -0.00165
6 0.0388 0.676 0.647 -0.479, 0.231 -0.0305, 0.0328 0.43 -0.0465 0.0104
7 0.0442 0.277 0.625 -0.432, 0 .209 -0.0251, 0.0276 0.447 -0.0231 0.0225
8 0.0489 0.51 0.506 -0.382, 0 .187 -0.0194, 0.0221 0.464 0.0018 0.0355
9 0.0511 1.13 0.398 -0.33, 0 .163 -0.0134, 0.0163 0.483 0.028 0.0491
10 0.0499 2.96 0.513 -0.273, 0 .137 -0.0069, 0.00999 0.503 0.0564 0.0639
11 0.0518 11 0.469 -0.205, 0 .106 0.000775, 0.00258 0.526 0.0899 0.0813
Table F .12: JES uncertainties (components 1-7) for p^mm =  70GeV and A R :  1.4-1.8
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JE S 6 % JES 7 %
1 0.0478, -0.256 -0.0126, -0.0183 0.379, -0.522 -0.151, 0 .0929 -0.138, 0.0131 -0 .282, 0.127 0.159, -0 .18
2 0.0904, -0.277 -0.000902, -0.025 0.369, -0.505 -0.132, 0 .0818 -0.123, 0.0155 -0.251, 0 .113 0.155, -0 .177
3 0.128, -0.296 0.00947, -0.031 0.36, -0.489 -0.115, 0 .072 -0 .11, 0.0177 -0.223, 0.1 0.152, -0 .174
4 0.165, -0.314 0.0196, -0.0368 0.352, -0.474 -0.0983, 0 .0623 -0.0967, 0.0199 -0 .196, 0.0879 0.148, -0.171
5 0.203, -0.332 0.03, -0.0427 0.343, -0.459 -0.0812, 0 .0524 -0.0834, 0.0221 -0 .169, 0 .0753 0.144, -0 .168
6 0.242, -0.351 0.0406, -0.0489 0.334, -0.443 -0.0637, 0 .0423 -0.0697, 0.0243 -0 .14, 0 .0623 0.141, -0.165
7 0.281, -0.37 0.0514, -0.0551 0.326, -0.427 -0.046, 0 .032 -0.0559, 0.0266 -0 .112, 0.0491 0.137, -0.162
8 0.323, -0.39 0.0629, -0.0616 0.316, -0.41 -0.0271, 0 .0212 -0.0412, 0.029 -0 .0812, 0.0351 0.133, -0 .158
9 0.367, -0.412 0.0749, -0.0685 0.306, -0.392 -0.00732, 0 .00969 -0.0257, 0.0316 -0 .0492, 0 .0204 0.129, -0 .155
10 0.415, -0.435 0.088, -0.0761 0.295, -0.372 0.0143, -0 .00279 -0.00887, 0.0344 -0 .0143, 0.00431 0.125, -0.151
11 0.471, -0.462 0.103, -0.0849 0.282, -0.349 0.0396, -0.0175 0.0109, 0.0376 0.0267, -0 .0145 0.119, -0 .146
T able F .13: JES uncertainties (components 8-14) for =  70G e V  and A R: 1.4-1.8
Bin No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JES 14 %
1 -0.286, 0.103 1.29, -1 .39 2.19, -2 .33 0.0106, -0.0803 0.732, -0.794 0.526 , -0 .664 -0 .0665, 0 .013
2 -0.253, 0.0926 1.23, -1.31 2.1, -2 .23 0.0151, -0.0751 0.69, -0.754 0.502 , -0 .632 -0 .0611, 0 .0133
3 -0.223, 0.0838 1.18, -1 .24 2.02, -2.13 0.0191, -0 .0704 0.654, -0.719 0.48, -0 .603 -0 .0563, 0 .0135
4 -0.195, 0.0752 1.12, -1 .17 1.94, -2 .03 0.023, -0.0659 0.618, -0.684 0.459 , -0 .575 -0.0515, 0 .0138
5 -0.166, 0.0664 1.07, -1.1 1.86, -1 .94 0.027, -0.0612 0.581, -0.649 0.438, -0 .547 -0 .0467, 0.0141
6 -0.136, 0.0574 1.01, -1 .02 1 .7 8 ,-1 .8 4 0.0311, -0.0564 0.544, -0.613 0.416, -0 .518 -0.0417, 0 .0143
7 -0.105, 0.0482 0.958, -0.95 1.69, -1 .74 0.0353, -0.0516 0.506, -0.576 0.393, -0 .488 -0.0367, 0 .0146
8 -0.0732, 0.0385 0.898, -0.871 1.6, -1 .63 0.0397, -0.0464 0.465, -0.537 0.369, -0 .457 -0 .0314, 0 .0149
9 -0.0393, 0.0283 0.836, -0.788 1.51, -1.52 0.0443, -0.041 0.423, -0.496 0.344, -0 .423 -0 .0258, 0 .0152
10 -0.00237, 0.0172 0.768, -0.698 1.4, -1 .4 0.0494, -0.0351 0.376, -0.451 0.317, -0 .387 -0 .0196, 0 .0155
11 0.041, 0.00412 0.688, -0.592 1.28, -1 .25 0.0553, -0.0282 0.322, -0.398 0.285, -0 .345 -0 .0125, 0 .0159
T able F .14: JES uncertainties (components 15-21) for p^min =  70G eV  and A R: 1.4-1.8
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JE S 20 % JES 21 %
1 -0.0582, 0.0162 -0.101, 0.0729 -0 .09, 0.0398 -0.102, 0.0673 0.0178, -0 .0634 -0 .0253, 0.0173 -0.0536, 0 .00827
2 -0.0559, 0.0201 -0.0996, 0 .0773 -0.0882, 0.0475 -0.102, 0.0744 0.0208, -0 .0606 -0.0206, 0.0132 -0.0448, 0.00743
3 -0.0539, 0.0236 -0.0984, 0.0812 -0.0866, 0.0544 -0.102, 0.0807 0.0235, -0.0581 -0 .0165, 0.00957 -0 .037, 0 .00669
4 -0.0519, 0.0271 -0.0973, 0.085 -0.085, 0.0611 -0.102, 0.0869 0.0261, -0.0556 -0 .0124, 0 .006 -0.0293, 0 .00596
5 -0.0499, 0.0306 -0.0961, 0 .0889 -0.0834, 0.0679 -0.101, 0.0932 0.0287, -0.0531 -0 .0082, 0.00236 -0.0215, 0.00522
6 -0.0478, 0.0342 -0.0949, 0.0929 -0.0817, 0.075 -0.101, 0.0996 0.0315, -0.0505 -0.00393, -0 .00138 -0.0135, 0.00445
7 -0.0457, 0.0378 -0.0938, 0 .097 -0.08, 0.0821 -0.101, 0 .106 0.0342, -0 .0479 0.000408, -0 .00517 -0.00531, 0.00368
8 -0.0435, 0.0417 -0.0925, 0.101 -0.0782, 0.0897 -0 .1 , 0.113 0.0372, -0.0451 0.00501, -0 .00918 0.00333, 0.00286
9 -0.0412, 0.0458 -0.0911, 0.106 -0.0764, 0.0976 -0.1, 0.12 0.0402, -0.0422 0.00985, -0 .0134 0.0124, 0 .00199
10 -0.0386, 0.0502 -0.0897, 0.111 -0.0743, 0.106 -0.0997, 0.128 0.0436, -0 .039 0.0151, -0 .018 0.0223, 0.00105
11 -0.0356, 0.0554 -0.088, 0 .117 -0.0719, 0.116 -0.0992, 0.138 0.0475, -0.0353 0.0213, -0 .0234 0.034, -5.23e-05
T able F .15: JES uncertainties (components 22-28) for p ^ in  =  70G eV  and A R: 1.4-1.8
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JES 27 % JES 28 %
1 -0.0488, 0.00681 -0.0578, 0.0173 -0.0253, 0.00353 -0.0135, 0.00346 -0.0363, 0.0166 -0.00143, -0 .0269 -0 .0135, -0.0173
2 -0.0411, 0.00696 -0.0506, 0.0168 -0.0241, 0.00632 -0.0183, 0.00761 -0.0371, 0.0227 -0.0101, -0 .0166 -0.00964, -0.0165
3 -0.0343, 0.0071 -0.0442, 0.0164 -0.023, 0.00879 -0.0226, 0.0113 -0.0378, 0.0282 -0 .0177, -0 .00745 -0 .00623, -0 .0158
4 -0.0277, 0.00723 -0.0379, 0.016 -0.0219, 0.0112 -0.0268, 0.0149 -0.0385, 0.0335 -0.0252, 0 .00153 -0 .00288, -0.0151
5 -0.0209, 0.00737 -0.0315, 0.0156 -0.0208, 0.0137 -0.0311, 0.0186 -0.0393, 0.0389 -0 .0329, 0 .0107 0.000532, -0 .0143
6 -0.0139, 0.00751 -0.025, 0.0152 -0.0197, 0.0162 -0.0355, 0.0224 -0 .04, 0.0445 -0 .0407, 0.0201 0.00403, -0 .0136
7 -0.00683, 0.00765 -0.0183, 0.0148 -0.0185, 0 .0188 -0 .04, 0.0262 -0.0408, 0.0501 -0.0487, 0.0296 0.00759, -0 .0128
8 0.000666, 0.0078 -0.0112, 0.0144 -0.0173, 0.0215 -0.0448, 0.0303 -0.0416, 0.0561 -0.0571, 0.0398 0.0114, -0.012
9 0.00856, 0.00796 -0.00378, 0.014 -0.016, 0.0244 -0.0498, 0.0346 -0.0424, 0.0624 -0.066, 0 .0504 0.0153, -0.0112
10 0.0171, 0.00813 0.00432, 0.0135 -0.0146, 0.0275 -0.0552, 0 .0393 -0.0433, 0.0693 -0.0757, 0 .062 0.0196, -0.0103
11 0.0273, 0.00833 0.0138, 0.0129 -0.013, 0.0312 -0.0616, 0.0448 -0.0444, 0.0774 -0.0871, 0.0756 0.0247, -0 .00923
Table F.16: JES uncertainties (components 29-35) for p^min =  70G eV  and A R :  1.4-1.8
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JES 34 % JES 35 %
1 0.00786, -0.0746 0.0082, -0.0526 0.0207, -0.0879 0.116, -0.214 0.348, -0.356 0.382, -0.403 0.178, -0.182
2 0.0106, -0.0674 0.0103, -0.0491 0.024, -0.0817 0.114, -0.197 0.326, -0.339 0.356, -0.383 0.168, -0.175
3 0.0131, -0.0611 0.0121, -0.046 0.0268, -0.0761 0.112, -0.182 0.307, -0.324 0.334, -0.365 0.159, -0.169
4 0.0155, -0.0549 0.0139, -0.0429 0.0297, -0.0706 0.11, -0.167 0.288, -0.309 0.312, -0.347 0.15, -0.163
5 0.0179, -0.0486 0.0158, -0.0397 0.0325, -0.065 0.108, -0.152 0.268, -0.294 0.289, -0.329 0.141, -0.157
6 0.0204, -0.0421 0.0177, -0.0365 0.0355, -0.0593 0.106, -0.136 0.248, -0.279 0.266, -0.31 0.132, -0.151
7 0.023, -0.0355 0.0196, -0.0333 0.0385, -0.0535 0.104, -0.12 0.228, -0.263 0.243, -0.292 0.123, -0.145
8 0.0257, -0.0286 0.0217, -0.0298 0.0416, -0.0473 0.102, -0.104 0.207, -0.246 0.218, -0.272 0.113, -0.138
9 0.0285, -0.0212 0.0238, -0.0261 0.045, -0.0408 0.0996, -0.0862 0.184, -0.229 0.192, -0.251 0.103, -0.131
10 0.0317, -0.0132 0.0262, -0.0222 0.0486, -0.0337 0.0971, -0.0671 0.16, -0.21 0.163, -0.228 0.0915, -0.124
11 0.0353, -0.00381 0.0289, -0.0175 0.0529, -0.0254 0.0942, -0.0446 0.131, -0.188 0.13, -0.201 0.0783, -0.115
Table F.17: JES uncertainties (components 36-42) for p^min =  70G eV  and A R: 1.4-1.8
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JES 41 % JES 42 %
1 -0.0104, 0.0526 -0.108, 0.0796 -0.0435, 0.01 -0.0306, -0.00593 -0.0213, 0.0113 -0.0179, -0.00786 -0.0166, 0.00307
2 -0.00737, 0.0407 -0.0911, 0.067 -0.0361, 0.00878 -0.0255, -0.00457 -0.0182, 0.011 -0.0164, -0.00405 -0.017, 0.00621
3 -0.00464, 0.0301 -0.0757, 0.0558 -0.0296, 0.00765 -0.021, -0.00336 -0.0155, 0.0108 -0.0151, -0.000672 -0.0173, 0.009
4 -0.00196, 0.0198 -0.0606, 0.0448 -0.0232, 0.00654 -0.0165, -0.00218 -0.0128, 0.0105 -0.0138, 0.00264 -0.0176, 0.0117
5 0.000776, 0.0092 -0.0452, 0.0336 -0.0166, 0.00541 -0.012, -0.000975 -0.0101, 0.0103 -0.0125, 0.00602 -0.018, 0.0145
6 0.00358, -0.00164 -0.0294, 0.0221 -0.00988, 0.00425 -0.00732, 0.000262 -0.00727, 0.0101 -0.0112, 0.00948 -0.0183, 0.0174
7 0.00642, -0.0126 -0.0134, 0.0104 -0.00307, 0.00308 -0.00259, 0.00152 -0.00442, 0.00982 -0.00979, 0.013 -0.0186, 0.0203
8 0.00944, -0.0243 0.00363, -0.002 0.00417, 0.00183 0.00242, 0.00285 -0.0014, 0.00956 -0.00833, 0.0167 -0.019, 0.0234
9 0.0126, -0.0366 0.0215, -0.015 0.0118, 0.00052 0.0077, 0.00425 0.00177, 0.00929 -0.0068, 0.0206 -0.0194, 0.0266
10 0.0161, -0.05 0.041, -0.0292 0.0201, -0.000908 0.0134, 0.00578 0.00523, 0.009 -0.00513, 0.0249 -0.0198, 0.0301
11 0.0201, -0.0657 0.0639, -0.0459 0.0298, -0.00259 0.0202, 0.00757 0.0093, 0.00865 -0.00317, 0.0299 -0.0203, 0.0343
T able F .18: JES uncertainties (components 43-49) for p^min =  7 0 G eV  and A R :  1.4-1.8
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JES 48 % JES 49 %
1 0.00269, -0.0144 0.000595, -0.0109 -0.003, 0.00343 -5.69e-05, 0.0112 -0.00211, 0.00418 1.14, -1 0.543, -0.466
2 -0.00012, -0.0094 -0.000461, -0.00772 -0.00307, 0.00351 -5.85e-05, 0.00911 -0.00161, 0.00327 1.07, -0.965 0.508, -0.453
3 -0.00261, -0.00497 -0.0014, -0.00493 -0.00313, 0.00358 -5.99e-05, 0.00721 -0.00117, 0.00246 1.01, -0.933 0.477, -0.442
4 -0.00506, -0.000634 -0.00232, -0.00219 -0.00318, 0.00365 -6.13e-05, 0.00536 -0.000736, 0.00167 0.949, -0.901 0.447, -0.432
5 -0.00755, 0.0038 -0.00325, 0.000597 -0.00324, 0.00372 -6.27e-05, 0.00346 -0.000293, 0.000865 0.887, -0.869 0.416, -0.421
6 -0.0101, 0.00834 -0.00422, 0.00346 -0.00331, 0.00379 -6.42e-05, 0.00152 0.000161, 3.75e-05 0.823, -0.836 0.384, -0.41
7 -0.0127, 0.0129 -0.00519, 0.00636 -0.00337, 0.00386 -6.56e-05, -0.000449 0.000623, -0.000802 0.758, -0.802 0.352, -0.398
8 -0.0155, 0.0178 -0.00623, 0.00944 -0.00343, 0.00393 -6.72e-05, -0.00254 0.00111, -0.00169 0.689, -0.766 0.317, -0.386
9 -0.0183, 0.023 -0.00731, 0.0127 -0.0035, 0.00401 -6.89e-05, -0.00474 0.00163, -0.00263 0.617, -0.729 0.281, -0.373
10 -0.0215, 0.0286 -0.0085, 0.0162 -0.00358, 0.0041 -7.06e-05, -0.00713 0.00219, -0.00365 0.539, -0.688 0.242, -0.36
11 -0.0252, 0.0352 -0.00989, 0.0204 -0.00367, 0.0042 -7.28e-05, -0.00995 0.00285, -0.00485 0.446, -0.64 0.196, -0.343
Table F.19: JES uncertainties (components 50-56) for =  ^0G e V  and A R: 1.4-1.8
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JES 55 % JES 56 %
1 0.000179, -1.42e-05 7.29e-06, 7.29e-06 -0.0761, 0.011 0.0306, -0.111 -0.26, 0.177 1.96, -2.08 1.38, -1.56
2 0.000184, -1.46e-05 7.48e-06, 7.48e-06 -0.0457, -0.0156 0.0476, -0.12 -0.258, 0.183 1.87, -1.98 1.38, -1.53
3 0.000188, -1.49e-05 7.64e-06, 7.64e-06 -0.0188, -0.0392 0.0627, -0.127 -0.256, 0.188 1.8, -1.88 1.37, -1.51
4 0.000192, -1.52&-05 7.8e-06, 7.8e-06 0.0076, -0.0624 0.0776, -0.135 -0.255, 0.193 1.73, -1.79 1.37, -1.48
5 0.000196, -1.55e-05 7.96e-06, 7.96e-06 0.0345, -0.0861 0.0927, -0.143 -0.253, 0.198 1.65, -1.7 1.36, -1.45
6 0.0002, -1.58e-05 8.13e-06, 8.13e-06 0.0622, -0.11 0.108, -0.15 -0.251, 0.203 1.57, -1.6 1.36, -1.43
7 0.000204, -1.61e-05 8.3e-06, 8.3e-06 0.0902, -0.135 0.124, -0.158 -0.249, 0.209 1.5, -1.51 1.35, -1.4
8 0.000208, -1.65e-05 8.48e-06, 8.48e-06 0.12, -0.161 0.141, -0.167 -0.247, 0.214 1.41, -1.4 1.34, -1.37
9 0.000213, -1.69e-05 8.67e-06, 8.67e-06 0.151, -0.189 0.158, -0.176 -0.245, 0.22 1.33, -1.3 1.34, -1.34
10 0.000218, -1.72e-05 8.87e-06, 8.87e-06 0.185, -0.218 0.177, -0.185 -0.242, 0.226 1.23, -1.18 1.33, -1.31
11 0.000224, -1.77e-05 9.11e-06, 9.11e-06 0.225, -0.254 0.2, -0.197 -0.239, 0.234 1.12, -1.04 1.32, -1.27
T able  F.20: Summary of data with the uncertainties for =  70G e V  and A R: 1.8-2.2
Bin Number data point Data stat.% unfolding stat.% MC shape Rdr % MC shape a% JER % 7j resolution % 4> resolution %
1 0.0187 1.24 1.08 -0.568, 0.261 -0.0499, 0.0513 0.272 -0.0701 0.142
2 0.0275 1.01 0.955 -0.529, 0.244 -0.0444, 0.046 0.278 -0.0628 0.129
3 0.0343 0.783 1.12 -0.495, 0.229 -0.0395, 0.0412 0.284 -0.0563 0.117
4 0.0427 0.808 0.923 -0.462, 0.215 -0.0348, 0.0365 0.29 -0.0499 0.106
5 0.0501 0.684 0.708 -0.428, 0.2 -0.0299, 0.0317 0.296 -0.0433 0.0942
6 0.0587 0.543 0.559 -0.394, 0.185 -0.0249, 0.0268 0.301 -0.0367 0.0821
7 0.0651 0.226 0.545 -0.358, 0.169 -0.0199, 0.0218 0.307 -0.0299 0.0698
8 0.0697 0.421 0.448 -0.321, 0.153 -0.0145, 0.0165 0.314 -0.0227 0.0569
9 0.0729 0.935 0.351 -0.282, 0.136 -0.00887, 0.0109 0.321 -0.0151 0.0432
10 0.0701 2.46 0.458 -0.239, 0.117 -0.00272, 0.00489 0.328 -0.00687 0.0283
11 0.066 9.62 0.418 -0.188, 0.0949 0.00451, -0.00224 0.336 0.00282 0.0108
Table F.21: JES uncertainties (components 1-7) for p^mm =  70G e V  and A R\ 1.8-2.2
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JES 6 % JES 7 %
1 0.137, 0.161 0.000859, 0.209 0.297, -0.0634 -0.101, 0.244 -0.0906, 0.295 -0.32, 0.505 -0.0488, 0.123
2 0.163, 0.0777 0.0152, 0.166 0.3, -0.112 -0.0862, 0.207 -0.0774, 0.245 -0.281, 0.426 -0.0144, 0.0778
3 0.186, 0.00399 0.0279, 0.127 0.302, -0.156 -0.0729, 0.173 -0.0656, 0.201 -0.245, 0.355 0.0161, 0.0376
4 0.208, -0.0683 0.0403, 0.0891 0.304, -0.198 -0.0598, 0.14 -0.054, 0.158 -0.21, 0.285 0.046, -0.00194
5 0.231, -0.142 0.053, 0.0503 0.306, -0.241 -0.0465, 0.107 -0.0422, 0.114 -0.175, 0.215 0.0765, -0.0422
6 0.255, -0.218 0.066, 0.0106 0.309, -0.286 -0.0328, 0.0722 -0.0301, 0.0692 -0.139, 0.142 0.108, -0.0836
7 0.278, -0.294 0.0792, -0.0298 0.311, -0.331 -0.019, 0.0373 -0.0179, 0.0235 -0.102, 0.0684 0.14, -0.126
8 0.304, -0.376 0.0932, -0.0725 0.314, -0.379 -0.00425, 0.000281 -0.00488, -0.025 -0.0627, -0.00977 0.173, -0.17
9 0.33, -0.461 0.108, -0.118 0.316, -0.429 0.0112, -0.0387 0.00881, -0.076 -0.0216, -0.092 0.209, -0.217
10 0.359, -0.554 0.124, -0.167 0.319, -0.484 0.0281, -0.0811 0.0237, -0.132 0.0232, -0.181 0.247, -0.268
11 0.393, -0.664 0.143, -0.224 0.323, -0.548 0.0479, -0.131 0.0412, -0.197 0.0759, -0.287 0.293, -0.328
T able F .22: JES uncertainties (components 8-14) for =  70G eV  and A R: 1.8-2.2
Bin No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JES 14 %
1 -0.306, 0.476 1.17, -1.05 1.85, -1.69 0.0707, -0.0635 0.621, -0.4 0.511, -0.417 -0.0587, 0.0388
2 -0.267, 0.402 1.12, -1 1.8, -1.66 0.0655, -0.0556 0.597, -0.415 0.488, -0.411 -0.0519, 0.0361
3 -0.233, 0.336 1.08, -0.965 1.76, -1.63 0.0608, -0.0486 0.575, -0.427 0.467, -0.406 -0.0459, 0.0337
4 -0.199, 0.271 1.03, -0.927 1.72, -1.59 0.0562, -0.0417 0.554, -0.44 0.446, -0.402 -0.0399, 0.0313
5 -0.165, 0.205 0.991, -0.887 1.68, -1.56 0.0516, -0.0347 0.533, -0.452 0.425, -0.397 -0.0339, 0.0289
6 -0.129, 0.138 0.946, -0.847 1.63, -1.53 0.0468, -0.0275 0.511, -0.465 0.404, -0.392 -0.0277, 0.0265
7 -0.0937, 0.0694 0.9, -0.806 1.59, -1.5 0.042, -0.0202 0.489, -0.478 0.382, -0.387 -0.0214, 0.024
8 -0.0557, -0.0033 0.852, -0.763 1.54, -1.46 0.0368, -0.0125 0.465, -0.492 0.358, -0.381 -0.0147, 0.0213
9 -0.0159, -0.0798 0.801, -0.717 1.49, -1.42 0.0314, -0.00433 0.44, -0.507 0.334, -0.376 -0.00768, 0.0185
10 0.0276, -0.163 0.746, -0.667 1.44, -1.38 0.0255, 0.00453 0.413, -0.523 0.307, -0.37 -2.45e-05, 0.0155
11 0.0787, -0.261 0.681, -0.609 1.38, -1.33 0.0186, 0.015 0.381, -0.542 0.276, -0.362 0.00897, 0.0119
T able F .23: JES uncertainties (components 15-21) for p^mm =  70 G eV  and A R: 1.8-2.2
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JES 20 % JES 21 %
1 -0.0484, 0.036 -0.113, 0.119 -0.127, 0.116 -0.129, 0.13 0.04, -0.0412 -0.0132, 0.0694 -0.0203, 0.0458
2 -0.0443, 0.0334 -0.104, 0.111 -0.113, 0.109 -0.117, 0.122 0.0381, -0.0379 -0.00929, 0.0577 -0.0163, 0.0398
3 -0.0407, 0.0311 -0.0966, 0.104 -0.1, 0.103 -0.106, 0.115 0.0364, -0.035 -0.00579, 0.0473 -0.0127, 0.0345
4 -0.0371, 0.0288 -0.0888, 0.0976 -0.0882, 0.0968 -0.0956, 0.109 0.0348, -0.0321 -0.00237, 0.0371 -0.00917, 0.0293
5 -0.0334, 0.0265 -0.0809, 0.0908 -0.0756, 0.0907 -0.0848, 0.102 0.0331, -0.0292 0.00113, 0.0267 -0.00558, 0.024
6 -0.0297, 0.0241 -0.0729, 0.0838 -0.0627, 0.0844 -0.0738, 0.0946 0.0314, -0.0263 0.00472, 0.0161 -0.00189, 0.0185
7 -0.0259, 0.0217 -0.0647, 0.0767 -0.0497, 0.078 -0.0627, 0.0874 0.0297, -0.0232 0.00836, 0.00528 0.00184, 0.013
8 -0.0219, 0.0192 -0.056, 0.0692 -0.0358, 0.0712 -0.0509, 0.0797 0.0279, -0.02 0.0122, -0.00619 0.00581, 0.0071
9 -0.0176, 0.0165 -0.0468, 0.0613 -0.0212, 0.064 -0.0384, 0.0717 0.0259, -0.0167 0.0163, -0.0183 0.00998, 0.000925
10 -0.013, 0.0135 -0.0368, 0.0527 -0.00535, 0.0562 -0.0249, 0.0629 0.0238, -0.013 0.0207, -0.0314 0.0145, -0.0058
11 -0.00756, 0.0101 -0.0251, 0.0426 0.0133, 0.047 -0.00893, 0.0527 0.0214, -0.00869 0.0259, -0.0468 0.0199, -0.0137
Table F.24: JES uncertainties (components 22-28) for =  70 G eV  and A R: 1.8-2.2
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JES 27 % JES 28 %
1 -0.0427, 0.0665 -0.0461, 0.033 -0.0295, 0.0269 -0.03, 0.0343 -0.000252, 0.029 0.00569, 0.00447 -0.00471, 0.00366
2 -0.0353, 0.0575 -0.0395, 0.0292 -0.0267, 0.0244 -0.0278, 0.0311 -0.0037, 0.0289 0.0001, 0.00803 -0.00219, 0.00239
3 -0.0286, 0.0496 -0.0336, 0.0257 -0.0241, 0.0222 -0.0259, 0.0283 -0.00676, 0.0289 -0.00486, 0.0112 5.92e-05, 0.00126
4 -0.0221, 0.0418 -0.0279, 0.0224 -0.0216, 0.0201 -0.024, 0.0255 -0.00975, 0.0288 -0.00972, 0.0143 0.00226, 0.000151
5 -0.0155, 0.0339 -0.022, 0.019 -0.019, 0.0179 -0.0221, 0.0227 -0.0128, 0.0287 -0.0147, 0.0175 0.0045, -0.00098
6 -0.00865, 0.0257 -0.016, 0.0154 -0.0164, 0.0157 -0.0201, 0.0198 -0.016, 0.0287 -0.0198, 0.0207 0.0068, -0.00214
7 -0.00174, 0.0175 -0.00989, 0.0119 -0.0137, 0.0134 -0.0181, 0.0168 -0.0191, 0.0286 -0.0249, 0.024 0.00914, -0.00332
8 0.0056, 0.00869 -0.00341, 0.00807 -0.0109, 0.011 -0.016, 0.0137 -0.0225, 0.0285 -0.0304, 0.0275 0.0116, -0.00457
9 0.0133, -0.000533 0.00341, 0.00409 -0.00793, 0.00851 -0.0137, 0.0104 -0.0261, 0.0285 -0.0362, 0.0312 0.0142, -0.00588
10 0.0217, -0.0106 0.0108, -0.000251 -0.00469, 0.00576 -0.0113, 0.00683 -0.0299, 0.0284 -0.0424, 0.0352 0.0171, -0.00731
11 0.0316, -0.0224 0.0196, -0.00535 -0.000875, 0.00253 -0.00845, 0.00262 -0.0345, 0.0283 -0.0498, 0.0399 0.0204, -0.00899
Table F.25: JES uncertainties (components 29-35) for p£min =  ^OGeV  and A R: 1.8-2.2
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JES 34 % JES 35 %
1 0.0233, -0.0354 0.0281, -0.0302 0.0629, -0.0711 0.143, -0.149 0.283, -0.262 0.303, -0.279 0.134, -0.0762
2 0.0233, -0.0312 0.0277, -0.0263 0.0589, -0.0627 0.134, -0.138 0.269, -0.251 0.289, -0.268 0.13, -0.0814
3 0.0233, -0.0275 0.0273, -0.0228 0.0553, -0.0553 0.126, -0.127 0.257, -0.24 0.275, -0.259 0.126, -0.086
4 0.0233, -0.0238 0.027, -0.0194 0.0518, -0.0481 0.118, -0.117 0.245, -0.23 0.263, -0.249 0.122, -0.0905
5 0.0233, -0.02 0.0266, -0.0159 0.0482, -0.0406 0.11, -0.107 0.233, -0.22 0.249, -0.24 0.119, -0.0951
6 0.0233, -0.0162 0.0262, -0.0124 0.0445, -0.033 0.102, -0.096 0.221, -0.209 0.236, -0.23 0.115, -0.0998
7 0.0233, -0.0123 0.0258, -0.0088 0.0408, -0.0253 0.0933, -0.0853 0.208, -0.198 0.222, -0.22 0.111, -0.105
8 0.0233, -0.00817 0.0254, -0.00498 0.0368, -0.0171 0.0845, -0.0738 0.195, -0.187 0.208, -0.209 0.107, -0.11
9 0.0233, -0.00382 0.025, -0.000964 0.0327, -0.00851 0.0752, -0.0618 0.181, -0.175 0.193, -0.198 0.103, -0.115
10 0.0233, 0.000919 0.0245, 0.00341 0.0281, 0.000874 0.065, -0.0486 0.165, -0.162 0.176, -0.186 0.0982, -0.121
11 0.0233, 0.00649 0.024, 0.00856 0.0228, 0.0119 0.0531, -0.0332 0.147, -0.146 0.156, -0.172 0.0927, -0.128
Table F.26: JES uncertainties (components 36-42) for p ^ in =  70G e V  and A R: 1.8-2.2
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JES 41 % JES 42 %
1 -0.0476, 0.0948 -0.119, 0.0929 -0.0259, 0.00983 -0.0312, 0.0331 -0.0221, 0.028 -0.026, 0.0127 -0.000532, 0.0164
2 -0.0368, 0.0776 -0.0979, 0.0797 -0.0212, 0.00868 -0.0251, 0.0286 -0.0177, 0.0261 -0.0231, 0.012 -0.00222, 0.0168
3 -0.0271, 0.0623 -0.0795, 0.068 -0.017, 0.00767 -0.0196, 0.0246 -0.0138, 0.0244 -0.0206, 0.0114 -0.00371, 0.0171
4 -0.0177, 0.0473 -0.0615, 0.0565 -0.0129, 0.00667 -0.0142, 0.0207 -0.00997, 0.0228 -0.0181, 0.0108 -0.00518, 0.0175
5 -0.00809, 0.032 -0.0431, 0.0448 -0.0087, 0.00565 -0.00873, 0.0167 -0.00608, 0.0211 -0.0156, 0.0102 -0.00668, 0.0178
6 0.00177, 0.0163 -0.0242, 0.0328 -0.0044, 0.00461 -0.00311, 0.0127 -0.00209, 0.0194 -0.013, 0.00955 -0.00821, 0.0181
7 0.0118, 0.000411 -0.00504, 0.0206 -2.53e-05, 0.00355 0.00259, 0.00852 0.00197, 0.0176 -0.0104, 0.00891 -0.00977, 0.0185
8 0.0224, -0.0165 0.0153, 0.00767 0.00461, 0.00243 0.00863, 0.00413 0.00626, 0.0158 -0.00761, 0.00823 -0.0114, 0.0188
9 0.0336, -0.0342 0.0366, -0.00593 0.00949, 0.00125 0.015, -0.000484 0.0108, 0.0138 -0.00469, 0.00751 -0.0132, 0.0192
10 0.0457, -0.0536 0.0599, -0.0207 0.0148, -4.15e-05 0.0219, -0.00551 0.0157, 0.0117 -0.0015, 0.00673 -0.0151, 0.0196
11 0.06, -0.0763 0.0873, -0.0381 0.021, -0.00155 0.0301, -0.0114 0.0215, 0.00921 0.00225, 0.00581 -0.0173, 0.0201
T able F .27: JES uncertainties (components 43-49) for p ^ in =  70G e V  and A R: 1.8-2.2
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JES 48 % JES 49 %
1 0.00155, 0.00224 -0.00192, 0.00155 -0.00732, -0.00128 -0.0046, -0.00382 0.00457, -0.00748 0.983, -1.09 0.48, -0.401
2 -0.000554, 0.00279 -0.00197, 0.00228 -0.00624, -0.000468 -0.00364, -0.00295 0.0038, -0.00601 0.951, -1.03 0.459, -0.395
3 -0.00242, 0.00327 -0.00201, 0.00293 -0.00528, 0.000252 -0.00279, -0.00217 0.00312, -0.0047 0.923, -0.976 0.441, -0.389
4 -0.00425, 0.00375 -0.00204, 0.00357 -0.00434, 0.000959 -0.00195, -0.00141 0.00245, -0.00342 0.895, -0.926 0.423, -0.384
5 -0.00612, 0.00423 -0.00208, 0.00422 -0.00338, 0.00168 -0.00109, -0.000637 0.00176, -0.00211 0.867, -0.875 0.405, -0.379
6 -0.00804, 0.00473 -0.00212, 0.00488 -0.0024, 0.00242 -0.000215, 0.000158 0.00106, -0.000775 0.838, -0.822 0.386, -0.373
7 -0.00998, 0.00524 -0.00216, 0.00556 -0.0014, 0.00317 0.000675, 0.000966 0.000348, 0.000585 0.809, -0.769 0.367, -0.368
8 -0.012, 0.00577 -0.0022, 0.00627 -0.000346, 0.00396 0.00162, 0.00182 -0.000407, 0.00203 0.778, -0.712 0.347, -0.362
9 -0.0142, 0.00634 -0.00225, 0.00702 0.000767, 0.0048 0.00261, 0.00272 -0.0012, 0.00354 0.745, -0.653 0.326, -0.355
10 -0.0166, 0.00695 -0.0023, 0.00784 0.00198, 0.00571 0.00369, 0.00371 -0.00207, 0.0052 0.709, -0.588 0.303, -0.348
11 -0.0194, 0.00767 -0.00235, 0.00881 0.0034, 0.00679 0.00497, 0.00486 -0.00308, 0.00714 0.668, -0.511 0.276, -0.34
Table F.28: JES uncertainties (components 50-56) for Pj^m  =  70G eV  and A R: 1.8-2.2
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JES 55 % JES 56 %
1 -0.00134, 0.000248 0.000266, 0.000266 0.194, -0.0533 0.165, -0.154 -0.111, 0.24 1.68, -1.38 1.2, -1.09
2 -0.000985, 0.000253 0.000272, 0.000272 0.178, -0.0629 0.156, -0.151 -0.124, 0.235 1.64, -1.37 1.21, -1.12
3 -0.000667, 0.000258 0.000278, 0.000278 0.164, -0.0715 0.148, -0.148 -0.136, 0.231 1.59, -1.36 1.22, -1.14
4 -0.000354, 0.000263 0.000283, 0.000283 0.15, -0.0798 0.14, -0.146 -0.148, 0.226 1.55, -1.34 1.24, -1.16
5 -3.58e-05, 0.000268 0.000288, 0.000288 0.135, -0.0883 0.132, -0.144 -0.16, 0.222 1.51, -1.33 1.25, -1.18
6 0.000291, 0.000273 0.000294, 0.000294 0.121, -0.0971 0.124, -0.141 -0.172, 0.217 1.47, -1.32 1.26, -1.2
7 0.000623, 0.000279 0.0003, 0.0003 0.106, -0.106 0.116, -0.138 -0.184, 0.213 1.42, -1.31 1.27, -1.23
8 0.000974, 0.000284 0.000306, 0.000306 0.0901, -0.115 0.107, -0.136 -0.197, 0.208 1.38, -1.29 1.28, -1.25
9 0.00134, 0.00029 0.000312, 0.000312 0.0735, -0.125 0.0984, -0.133 -0.211, 0.203 1.33, -1.28 1.3, -1.27
10 0.00175, 0.000296 0.000319, 0.000319 0.0554, -0.136 0.0884, -0.13 -0.226, 0.197 1.27, -1.26 1.31, -1.3
11 0.00222, 0.000304 0.000327, 0.000327 0.0341,-0.149 0.0768, -0.126 -0.244, 0.19 1.21, -1.25 1.33, -1.33
Table F.29: Summary of data with the uncertainties for p^mm =  70GeV" and A R: 2.2-2.6
Bin Number data point Data stat.% unfolding stat.% MC shape Rdr % MC shape a% JER % rj resolution % <j> resolution %
1 0.0457 0.779 0.855 -0.369, 0.165 -0.0442, 0.045 0.275 -0.0106 0.0508
2 0.0623 0.657 0.648 -0.355, 0.16 -0.0391, 0.0401 0.263 -0.0106 0.0538
3 0.0755 0.514 0.773 -0.343, 0.155 -0.0347, 0.0357 0.253 -0.0106 0.0565
4 0.0888 0.549 0.645 -0.331, 0.151 -0.0303, 0.0314 0.243 -0.0105 0.0591
5 0.101 0.468 0.508 -0.319, 0.146 -0.0258, 0.0271 0.232 -0.0105 0.0618
6 0.112 0.38 0.412 -0.306, 0.142 -0.0212, 0.0226 0.222 -0.0105 0.0645
7 0.12 0.16 0.401 -0.293, 0.137 -0.0166, 0.018 0.211 -0.0105 0.0673
8 0.126 0.302 0.334 -0.28, 0.132 -0.0116, 0.0132 0.2 -0.0105 0.0702
9 0.129 0.674 0.266 -0.266, 0.127 -0.00642, 0.00817 0.188 -0.0104 0.0733
10 0.124 1.78 0.348 -0.25, 0.121 -0.000758, 0.00265 0.174 -0.0104 0.0767
11 0.106 7.36 0.314 -0.232, 0.114 0.00589, -0.00383 0.159 -0.0104 0.0807
Table F.30: JES uncertainties (components 1-7) for p ^ in =  70G e V  and A R: 2.2-2.6
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JES 6 % JES 7 %
1 -0.0371, 0.00733 -0.069, 0.0732 0.14, -0.173 -0.135, 0.138 -0.144, 0.206 -0.295, 0.329 -0.0575, 0.0305
2 0.00253, -0.0286 -0.0523, 0.0539 0.152, -0.183 -0.115, 0.121 -0.124, 0.178 -0.256, 0.287 -0.0322, 0.00732
3 0.0377, -0.0605 -0.0375, 0.0369 0.163, -0.193 -0.0982, 0.105 -0.106, 0.153 -0.22, 0.25 -0.00977, -0.0132
4 0.0723, -0.0918 -0.0229, 0.0201 0.174, -0.202 -0.0813, 0.09 -0.0892, 0.128 -0.186, 0.213 0.0122, -0.0334
5 0.107, -0.124 -0.00812, 0.00301 0.185, -0.211 -0.0641, 0.0746 -0.0717, 0.103 -0.15, 0.176 0.0347, -0.0539
6 0.144, -0.156 0.00708, -0.0145 0.196, -0.22 -0.0464, 0.0587 -0.0538, 0.0777 -0.114, 0.138 0.0577, -0.075
7 0.18, -0.19 0.0225, -0.0323 0.208, -0.23 -0.0284, 0.0426 -0.0356, 0.0516 -0.0775, 0.0991 0.081, -0.0964
8 0.219, -0.225 0.0389, -0.0512 0.22, -0.24 -0.00937, 0.0256 -0.0163, 0.024 -0.0386, 0.0579 0.106, -0.119
9 0.26, -0.262 0.0561, -0.071 0.233, -0.251 0.0107, 0.00763 0.004, -0.0051 0.0024, 0.0145 0.132, -0.143
10 0.305, -0.302 0.0748, -0.0926 0.247, -0.263 0.0325, -0.0119 0.0261, -0.0368 0.047, -0.0327 0.16, -0.169
11 0.357, -0.35 0.0968, -0.118 0.263, -0.276 0.0581, -0.0349 0.0521, -0.074 0.0995, -0.0882 0.194, -0.2
Table F .31: JES uncertainties (components 8-14) for p^min =  70G eV  and A R: 2.2-2.6
Bin No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JES 14 %
1 -0.284, 0.313 0.886, -0.916 1.4, -1.42 0.0209, -0.0526 0.45, -0.515 0.34, -0.411 -0.0498, 0.0216
2 -0.246, 0.273 0.835, -0.87 1.35, -1.38 0.0216, -0.0473 0.43, -0.49 0.327, -0.392 -0.0442, 0.0202
3 -0.211, 0.238 0.79, -0.828 1.31,-1.34 0.0223, -0.0425 0.413, -0.468 0.316, -0.375 -0.0392, 0.019
4 -0.178, 0.203 0.745, -0.787 1.26, -1.3 0.0229, -0.0378 0.396, -0.447 0.306, -0.358 -0.0343, 0.0178
5 -0.143, 0.167 0.7, -0.746 1.22, -1.26 0.0235, -0.033 0.378, -0.425 0.295, -0.341 -0.0293, 0.0165
6 -0.108, 0.131 0.653, -0.703 1.18, -1.21 0.0242, -0.0281 0.36, -0.403 0.284, -0.323 -0.0241, 0.0153
7 -0.0725, 0.0938 0.606, -0.66 1.14, -1.17 0.0248, -0.0231 0.341, -0.38 0.272, -0.305 -0.0189, 0.014
8 -0.0346, 0.0545 0.556, -0.614 1.09,-1.13 0.0255, -0.0179 0.322, -0.356 0.26, -0.286 -0.0134, 0.0126
9 0.00523, 0.0133 0.503, -0.566 1.04, -1.08 0.0263, -0.0123 0.301, -0.331 0.248, -0.266 -0.00758, 0.0112
10 0.0486, -0.0317 0.446, -0.514 0.986, -1.03 0.0271, -0.00627 0.279, -0.304 0.234, -0.244 -0.00124, 0.00961
11 0.0997, -0.0845 0.378, -0.452 0.924, -0.965 0.028, 0.000835 0.253, -0.271 0.218, -0.218 0.00621, 0.00777
T able F .32: JES uncertainties (components 15-21) for p^mm =  70G eV  and A R: 2.2-2.6
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JES 20 % JES 21 %
1 -0.0463, 0.0247 -0.101, 0.0921 -0.0941, 0.0868 -0.126, 0.0822 0.0153, -0.0277 -0.0174, 0.0302 -0.0221, 0.00792
2 -0.0428, 0.0248 -0.0942, 0.0878 -0.0857, 0.0807 -0.114, 0.0794 0.0156, -0.0266 -0.0142, 0.024 -0.0188, 0.00626
3 -0.0396, 0.0249 -0.088, 0.0841 -0.0783, 0.0752 -0.104, 0.0769 0.0159, -0.0256 -0.0113, 0.0184 -0.0158, 0.00479
4 -0.0365, 0.0251 -0.0819, 0.0804 -0.071, 0.0699 -0.0938, 0.0744 0.0162, -0.0247 -0.00852, 0.0129 -0.013, 0.00336
5 -0.0334, 0.0252 -0.0758, 0.0766 -0.0636, 0.0645 -0.0834, 0.0719 0.0165, -0.0237 -0.00568, 0.00734 -0.0101, 0.00189
6 -0.0301, 0.0253 -0.0695, 0.0728 -0.056, 0.0589 -0.0728, 0.0694 0.0168, -0.0227 -0.00276, 0.00162 -0.00706, 0.000381
7 -0.0269, 0.0254 -0.063, 0.0689 -0.0483, 0.0532 -0.062, 0.0668 0.0172, -0.0217 0.000195, -0.00418 -0.00401, -0.00115
8 -0.0234, 0.0255 -0.0562, 0.0647 -0.0401, 0.0472 -0.0506, 0.064 0.0175, -0.0206 0.00333, -0.0103 -0.000787, -0.00277
9 -0.0197, 0.0256 -0.0491, 0.0604 -0.0315, 0.0409 -0.0386, 0.0611 0.0178, -0.0195 0.00664, -0.0168 0.00261, -0.00447
10 -0.0157, 0.0258 -0.0413, 0.0556 -0.0221, 0.034 -0.0255, 0.0579 0.0182, -0.0182 0.0102, -0.0239 0.00631, -0.00633
11 -0.0111, 0.0259 -0.0321, 0.05 -0.011, 0.0259 -0.01, 0.0542 0.0187, -0.0168 0.0145, -0.0322 0.0107, -0.00851
Table F.33: JES uncertainties (components 22-28) for p£min =  70G e V  and A R: 2.2-2.6
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JES 27 % JES 28 %
1 -0.0364, 0.0344 -0.0431, 0.0116 -0.0164, 0.00499 -0.0114, 0.00826 0.000738, 0.00126 0.00664, 0.0033 -0.00472, -0.0143
2 -0.0306, 0.0287 -0.0371, 0.0107 -0.0159, 0.0051 -0.0125, 0.00983 -0.00447, 0.00424 0.00245, 0.00622 -0.00367, -0.0132
3 -0.0255, 0.0236 -0.0318, 0.00999 -0.0154, 0.0052 -0.0134, 0.0112 -0.00909, 0.0069 -0.00127, 0.00881 -0.00273, -0.0123
4 -0.0205, 0.0186 -0.0266, 0.00926 -0.015, 0.0053 -0.0143, 0.0126 -0.0136, 0.0095 -0.00492, 0.0114 -0.00182, -0.0114
5 -0.0154, 0.0134 -0.0213, 0.00851 -0.0145, 0.0054 -0.0152, 0.014 -0.0182, 0.0121 -0.00864, 0.014 -0.000884, -0.0105
6 -0.0101, 0.00819 -0.0159, 0.00775 -0.014, 0.0055 -0.0161, 0.0154 -0.023, 0.0149 -0.0125, 0.0166 7.29e-05, -0.00958
7 -0.0048, 0.00287 -0.0104, 0.00697 -0.0135, 0.0056 -0.0171, 0.0169 -0.0278, 0.0176 -0.0163, 0.0193 0.00104, -0.00864
8 0.000854, -0.00278 -0.00451, 0.00614 -0.013, 0.00571 -0.0181, 0.0184 -0.0329, 0.0206 -0.0204, 0.0222 0.00207, -0.00763
9 0.0068, -0.00872 0.00165, 0.00527 -0.0124, 0.00583 -0.0191, 0.02 -0.0383, 0.0236 -0.0247, 0.0252 0.00316, -0.00657
10 0.0133, -0.0152 0.00836, 0.00433 -0.0118, 0.00596 -0.0203, 0.0218 -0.0441, 0.027 -0.0294, 0.0285 0.00434, -0.00542
11 0.0209, -0.0228 0.0162, 0.00322 -0.0111, 0.00611 -0.0216, 0.0239 -0.051, 0.0309 -0.035, 0.0323 0.00573, -0.00406
T able F .34: JES uncertainties (components 29-35) for p^min =  70G eV  and A R: 2.2-2.6
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JES 34 % JES 35 %
1 0.0129, -0.0376 0.0113, -0.0369 0.0234, -0.0551 0.0922, -0.116 0.197, -0.243 0.221, -0.251 0.0924, -0.0803
2 0.0132, -0.0337 0.0119, -0.0329 0.0239, -0.0497 0.0877, -0.108 0.187, -0.227 0.208, -0.237 0.0907, -0.081
3 0.0135, -0.0302 0.0124, -0.0293 0.0244, -0.0449 0.0838, -0.1 0.178, -0.213 0.197, -0.224 0.0892, -0.0816
4 0.0137, -0.0268 0.013, -0.0258 0.0248, -0.0403 0.08, -0.0927 0.169, -0.199 0.187, -0.212 0.0878, -0.0822
5 0.014, -0.0233 0.0135, -0.0222 0.0253, -0.0355 0.076, -0.0852 0.16, -0.185 0.176, -0.199 0.0863, -0.0829
6 0.0142, -0.0197 0.0141, -0.0186 0.0258, -0.0306 0.072, -0.0774 0.15, -0.17 0.164, -0.186 0.0848, -0.0835
7 0.0145, -0.016 0.0146, -0.0149 0.0263, -0.0256 0.0679, -0.0696 0.141, -0.155 0.153, -0.173 0.0832, -0.0841
8 0.0148, -0.0122 0.0152, -0.0109 0.0268, -0.0204 0.0636, -0.0612 0.13, -0.14 0.141, -0.159 0.0816, -0.0848
9 0.0151, -0.00813 0.0158, -0.00677 0.0273, -0.0148 0.059, -0.0524 0.12, -0.123 0.128, -0.144 0.0799, -0.0856
10 0.0154, -0.00371 0.0165, -0.00225 0.0279, -0.00882 0.054, -0.0429 0.108, -0.105 0.114, -0.128 0.078, -0.0863
11 0.0158, 0.00149 0.0173, 0.00307 0.0286, -0.00173 0.0482, -0.0317 0.0944, -0.0842 0.0974, -0.109 0.0758, -0.0873
Table F.35: JES uncertainties (components 36-42) for p£min =: ^OGeV  and A R: 2.2-2.6
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JES 41 % JES 42 %
1 -0.0101, 0.0488 -0.0868, 0.0598 -0.0271, -0.00777 -0.0248, -0.000769 -0.0135, -0.000787 -0.0213, -0.00177 0.00384, -0.0003
2 -0.00763, 0.039 -0.0727, 0.0496 -0.0227, -0.00659 -0.0213, -0.0011 -0.0118, 0.000134 -0.02, -0.00102 0.00178, 0.00133
3 -0.00542, 0.0303 -0.0602, 0.0406 -0.0188, -0.00554 -0.0182, -0.0014 -0.0102, 0.000952 -0.0188, -0.000347 -4.81e-05, 0.00278
4 -0.00325, 0.0218 -0.048, 0.0318 -0.0149, -0.00452 -0.0151, -0.0017 -0.00862, 0.00175 -0.0176, 0.000312 -0.00184, 0.0042
5 -0.00104, 0.0131 -0.0355, 0.0228 -0.011, -0.00347 -0.012, -0.00199 -0.00703, 0.00257 -0.0164, 0.000983 -0.00367, 0.00565
6 0.00122, 0.00415 -0.0227, 0.0135 -0.00694, -0.0024 -0.0088, -0.0023 -0.00541, 0.00341 -0.0151, 0.00167 -0.00555, 0.00714
7 0.00353, -0.00491 -0.00967, 0.00411 -0.00284, -0.00131 -0.00556, -0.00261 -0.00376, 0.00426 -0.0139, 0.00237 -0.00745, 0.00865
8 0.00597, -0.0145 0.00413, -0.00585 0.0015, -0.000155 -0.00213, -0.00294 -0.00201, 0.00516 -0.0125, 0.00311 -0.00947, 0.0103
9 0.00853, -0.0246 0.0186, -0.0163 0.00607, 0.00106 0.00149, -0.00329 -0.000165, 0.00611 -0.0111, 0.00389 -0.0116, 0.0119
10 0.0113, -0.0356 0.0345, -0.0277 0.011, 0.00238 0.00542, -0.00366 0.00184, 0.00715 -0.00957, 0.00474 -0.0139, 0.0138
11 0.0146, -0.0486 0.053, -0.0412 0.0169, 0.00394 0.01, -0.00411 0.0042, 0.00836 -0.00776, 0.00574 -0.0166, 0.0159
toocn
T able  F .36: JES uncertainties (components 43-49) for p^min =  7 0 G eV  and A R: 2.2-2.6
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JES 48 % JES 49 %
1 0.00621, 0.00454 0.00104, 0.000822 0.00277, 0.0014 -0.00351, 0.00576 0.00025, 0.00531 0.953, -0.918 0.36, -0.364
2 0.00381, 0.00465 -3.64e-05, 0.00084 0.00175, 0.00143 -0.00279, 0.00444 0.000256, 0.00409 0.879, -0.862 0.339, -0.35
3 0.00168, 0.00474 -0.000993, 0.000857 0.000852, 0.00146 -0.00216, 0.00327 0.000261, 0.00302 0.814, -0.812 0.321, -0.337
4 -0.000406, 0.00483 -0.00193, 0.000873 -3.34e-05, 0.00149 -0.00154, 0.00212 0.000266, 0.00196 0.751, -0.764 0.303, -0.325
5 -0.00254, 0.00492 -0.00289, 0.00089 -0.000936, 0.00151 -0.000908, 0.000944 0.000271, 0.000883 0.686, -0.714 0.284, -0.312
6 -0.00472, 0.00501 -0.00387, 0.000907 -0.00186, 0.00154 -0.00026, -0.000259 0.000276, -0.000222 0.619, -0.664 0.265, -0.299
7 -0.00694, 0.00511 -0.00486, 0.000924 -0.0028, 0.00157 0.000399, -0.00148 0.000281, -0.00134 0.552, -0.612 0.246, -0.286
8 -0.00929, 0.00521 -0.00592, 0.000942 -0.0038, 0.0016 0.0011, -0.00278 0.000287, -0.00253 0.48, -0.558 0.226, -0.272
9 -0.0118, 0.00531 -0.00703, 0.000961 -0.00485, 0.00164 0.00183, -0.00414 0.000293, -0.00378 0.404, -0.5 0.204, -0.257
10 -0.0145, 0.00543 -0.00824, 0.000982 -0.00599, 0.00167 0.00263, -0.00562 0.000299, -0.00515 0.322, -0.437 0.181, -0.241
11 -0.0176, 0.00556 -0.00966, 0.00101 -0.00733, 0.00171 0.00357, -0.00737 0.000307, -0.00675 0.226, -0.364 0.154, -0.222
Table F.37: JES uncertainties (components 50-56) for =  70G eV  and A R: 2.2-2.6
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JES 55 % JES 56 %
1 -3.3e-05, -0.000146 -0.000131, -0.000131 0.0211, -0.0422 0.0351, -0.0539 -0.00562, 0.0101 1.19, -1.2 0.868, -0.855
2 -3.24e-05, -0.00015 -0.000134, -0.000134 0.0285, -0.0506 0.0467, -0.0645 -0.0349, 0.0347 1.16, -1.17 0.874, -0.868
3 -3.18e-05, -0.000153 -0.000136, -0.000136 0.0351, -0.058 0.0571, -0.0739 -0.0609, 0.0565 1.13, -1.14 0.879, -0.879
4 -3.13e-05, -0.000156 -0.000139, -0.000139 0.0415, -0.0653 0.0672, -0.0832 -0.0863, 0.0779 1.1, -1.12 0.883, -0.89
5 -3.08e-05, -0.000159 -0.000142, -0.000142 0.0481, -0.0727 0.0776, -0.0926 -0.112, 0.0998 1.07, -1.09 0.888, -0.901
6 -3.02e-05, -0.000162 -0.000144, -0.000144 0.0549, -0.0804 0.0882, -0.102 -0.139, 0.122 1.04, -1.07 0.894, -0.913
7 -2.97e-05, -0.000165 -0.000147, -0.000147 0.0618, -0.0881 0.0989, -0.112 -0.166, 0.145
o1o 0.899, -0.925
8 -2.91e-05, -0.000168 -0.00015, -0.00015 0.069, -0.0963 0.11, -0.122 -0.195, 0.169 0.978, -1.02 0.904, -0.937
9 -2.85e-05, -0.000172 -0.000153, -0.000153 0.0767, -0.105 0.122, -0.133 -0.225, 0.194 0.945, -0.986 0.91, -0.95
10 -2.78e-05, -0.000175 -0.000156, -0.000156 0.085, -0.114 0.135, -0.145 -0.258, 0.222 0.908, -0.954 0.917, -0.964
11 -2.7e-05, -0.00018 -0.00016, -0.00016 0.0948, -0.125 0.151, -0.159 -0.296, 0.254 0.865, -0.917 0.924, -0.981
tOo
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T able F .38: Summary of data with the uncertainties for p ^ in =  120G e V  and A R: 1.0-1.4
Bin Number data point Data stat.% unfolding stat.% MC shape Rdr % MC shape a% JER % T] resolution % <j> resolution %
1 0.00221 3.63 1.55 0.113, -0.154 -0.0736, 0.0737 0.069 0.162 -0.0378
2 0.00353 2.85 1.8 0.11, -0.143 -0.0661, 0.0667 0.0826 0.142 -0.0302
3 0.0051 2.05 1.95 0.107, -0.133 -0.0595, 0.0605 0.0946 0.124 -0.0235
4 0.00741 1.98 1.68 0.105, -0.124 -0.053, 0.0544 0.106 0.107 -0.0169
5 0.01 1.56 1.23 0.102, -0.114 -0.0464, 0.0482 0.118 0.0891 -0.0102
6 0.0127 1.19 1.02 0.0998, -0.104 -0.0396, 0.0419 0.131 0.0709 -0.00334
7 0.0156 0.475 0.894 0.0972, -0.0944 -0.0327, 0.0354 0.143 0.0524 0.00365
8 0.0184 0.844 0.701 0.0945, -0.0839 -0.0254, 0.0286 0.157 0.0327 0.0111
9 0.0207 1.8 0.57 0.0916, -0.0727 -0.0177, 0.0214 0.171 0.012 0.0189
10 0.0212 4.6 0.7 0.0885, -0.0606 -0.00929, 0.0135 0.186 -0.0105 0.0273
11 0.0212 17.5 0.633 0.0848, -0.0463 0.000557, 0.00429 0.204 -0.0369 0.0373
oo
T able F .39: JES uncertainties (components 1-7) for p^mm =  120G e V  and A R: 1.0-1.4
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JES 6 % JES 7 %
1 0.0904, 0.146 -0.209, 0.0795 0.316, 0.106 -0.309, 0.0753 -0.204, 0.283 -0.222, 0.381 0.291, -0.165
2 0.174, 0.0262 -0.144, 0.0394 0.332, 0.0232 -0.243, 0.0593 -0.159, 0.228 -0.164, 0.298 0.318, -0.214
3 0.248, -0.0802 -0.0856, 0.00374 0.347, -0.0505 -0.184, 0.0452 -0.119, 0.179 -0.113, 0.224 0.342, -0.257
4 0.321, -0.185 -0.0287, -0.0312 0.362, -0.123 -0.127, 0.0313 -0.0792, 0.131 -0.0623, 0.152 0.365, -0.299
5 0.396, -0.291 0.0293, -0.0668 0.376, -0.196 -0.0683, 0.0172 -0.039, 0.0819 -0.0111, 0.079 0.389, -0.342
6 0.472, -0.4 0.0888, -0.103 0.391, -0.272 -0.00814, 0.00266 0.00219, 0.0318 0.0415, 0.00365 0.414, -0.386
7 0.549, -0.511 0.149, -0.14 0.407, -0.349 0.0529, -0.0121 0.044, -0.0191 0.0949, -0.0728 0.439, -0.43
8 0.631, -0.628 0.213, -0.18 0.423, -0.43 0.118, -0.0277 0.0883, -0.0731 0.151, -0.154 0.465, -0.478
9 0.718, -0.752 0.281, -0.221 0.44, -0.516 0.186, -0.0441 0.135, -0.13 0.211, -0.239 0.493, -0.527
10 0.812, -0.887 0.354, -0.266 0.459, -0.609 0.26, -0.062 0.186, -0.192 0.276, -0.332 0.523, -0.582




T able F.40: JES uncertainties (components 8-14) for p ^ rim =  120G e V  and A R: 1.0-1.4
Bin No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JES 14 %
1 -0.227, 0.343 0.211, -0.194 1.34, -0.816 0.0195, 0.0231 0.315, -0.174 0.169, -0.19 -0.0751, 0.0435
2 -0.169, 0.267 0.257, -0.24 1.35, -0.887 0.0172, 0.0189 0.328, -0.209 0.194, -0.212 -0.0707, 0.043
3 -0.118, 0.2 0.298, -0.281 1.35, -0.95 0.0152, 0.0151 0.34, -0.24 0.216, -0.232 -0.0669, 0.0425
4 -0.0675, 0.134 0.337, -0.322 1.35,-1.01 0.0132, 0.0115 0.351, -0.27 0.237, -0.251 -0.0631, 0.0421
5 -0.0161, 0.0665 0.378, -0.363 1.35, -1.07 0.0112, 0.00777 0.363, -0.301 0.259, -0.27 -0.0592, 0.0417
6 0.0367, -0.00257 0.42, -0.405 1.35, -1.14 0.00916, 0.00395 0.375, -0.333 0.282, -0.29 -0.0552, 0.0412
7 0.0903, -0.0726 0.462, -0.448 1.35,-1.2 0.00706, 7.55e-05 0.387, -0.365 0.304, -0.31 -0.0512, 0.0407
8 0.147, -0.147 0.506, -0.494 1.36,-1.27 0.00483, -0.00403 0.4, -0.399 0.329, -0.332 -0.047, 0.0403
9 0.207, -0.225 0.554, -0.542 1.36, -1.35 0.00249, -0.00836 0.414, -0.435 0.354, -0.354 -0.0425, 0.0397
10 0.272, -0.31 0.605, -0.594 1.36, -1.43 -5.53e-05, -0.0131 0.428, -0.474 0.382, -0.379 -0.0376, 0.0392
11 0.348, -0.41 0.665, -0.655 1.36, -1.52 -0.00305, -0.0186 0.446, -0.52 0.415, -0.408 -0.0318, 0.0385
T able  F .41: JES uncertainties (components 15-21) for p^mm =  120G eV  and A R: 1.0-1.4
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JES 20 % JES 21 %
1 -0.0459, 0.00683 -0.389, 0.107 -0.233, 0.0306 -0.394, 0.0967 0.0819, -0.0171 0.0872, -0.0228 0.0373, 0.0128
2 -0.0534, 0.0206 -0.35, 0.117 -0.218, 0.0492 -0.358, 0.11 0.0743, -0.0205 0.0853, -0.0313 0.0336, 0.00906
3 -0.0601, 0.0328 -0.315, 0.125 -0.204, 0.0657 -0.325, 0.123 0.0676, -0.0236 0.0837, -0.0389 0.0303, 0.00577
4 -0.0667, 0.0447 -0.281, 0.134 -0.191, 0.0819 -0.294, 0.135 0.061, -0.0266 0.0821, -0.0463 0.0271, 0.00254
5 -0.0734, 0.0569 -0.247, 0.143 -0.178, 0.0985 -0.261, 0.147 0.0542, -0.0297 0.0805, -0.0539 0.0238, -0.000751
6 -0.0803, 0.0694 -0.211, 0.152 -0.164, 0.115 -0.228, 0.159 0.0473, -0.0329 0.0788, -0.0616 0.0204, -0.00413
7 -0.0872, 0.0821 -0.176, 0.161 -0.15, 0.133 -0.195, 0.172 0.0403, -0.0361 0.0771, -0.0695 0.017, -0.00755
8 -0.0946, 0.0955 -0.137, 0.171 -0.135, 0.151 -0.159, 0.185 0.0328, -0.0395 0.0753, -0.0779 0.0134, -0.0112
9 -0.102, 0.11 -0.0973, 0.182 -0.12, 0.17 -0.121, 0.2 0.025, -0.0431 0.0735, -0.0866 0.00962, -0.015
10 -0.111, 0.125 -0.0535, 0.193 -0.103, 0.191 -0.0805, 0.215 0.0165, -0.047 0.0714, -0.0962 0.00547, -0.0192
11 -0.121, 0.143 -0.00216, 0.206 -0.0829, 0.216 -0.0325, 0.233 0.00644, -0.0516 0.069, -0.107 0.000602, -0.0241
Table F.42: JES uncertainties (components 22-28) for p^mm =  120GeV and AR: 1.0-1.4
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JES 27 % JES 28 %
1 0.00266, 0.0837 -0.0377, 0.0366 -0.0228, -0.0108 -0.0115, -0.0514 0.0227, -0.0717 0.0489, -0.0968 0.0069, 0.00098
2 0.00119, 0.0705 -0.0365, 0.0326 -0.0259, -0.00519 -0.0199, -0.033 0.00457, -0.0498 0.0269, -0.0667 0.0052, 0.001
3 -0.000123, 0.0589 -0.0355, 0.0292 -0.0285, -0.000244 -0.0273, -0.0167 -0.0116, -0.0303 0.0074, -0.0399 0.0037, 0.00102
4 -0.00141, 0.0474 -0.0345, 0.0258 -0.0311, 0.00461 -0.0346, -0.000783 -0.0274, -0.0113 -0.0117, -0.0137 0.00222, 0.00104
5 -0.00272, 0.0357 -0.0335, 0.0223 -0.0338, 0.00956 -0.042, 0.0155 -0.0435, 0.00817 -0.0312, 0.013 0.00072, 0.00106
6 -0.00406, 0.0237 -0.0324, 0.0187 -0.0366, 0.0146 -0.0497, 0.0322 -0.06, 0.0281 -0.0512, 0.0404 -0.000823, 0.00108
7 -0.00542, 0.0116 -0.0313, 0.0151 -0.0393, 0.0198 -0.0574, 0.0491 -0.0768, 0.0483 -0.0715, 0.0682 -0.00239, 0.0011
8 -0.00687, -0.0013 -0.0302, 0.0112 -0.0423, 0.0253 -0.0656, 0.0671 -0.0946, 0.0698 -0.093, 0.0978 -0.00405, 0.00112
9 -0.00839, -0.0149 -0.029, 0.0072 -0.0454, 0.031 -0.0743, 0.086 -0.113, 0.0924 -0.116, 0.129 -0.0058, 0.00115
10 -0.01, -0.0296 -0.0277, 0.0028 -0.0488, 0.0373 -0.0837, 0.107 -0.134, 0.117 -0.14, 0.163 -0.0077, 0.00117
11 -0.012, -0.047 -0.0261, -0.00238 -0.0527, 0.0446 -0.0948, 0.131 -0.158, 0.146 -0.169, 0.202 -0.00994, 0.0012
Table F .43: JES uncertainties (components 29-35) for Pxmin =  120G e V  and A R :  1.0-1.4
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JES 34 % JES 35 %
1 0.0297, -0.0163 0.0269, 0.0129 0.0249, -0.000956 0.0514, -0.0189 0.131, 0.00341 0.191, -0.0099 0.179, -0.0703
2 0.0239, -0.0131 0.0227, 0.011 0.0224, -0.000978 0.0462, -0.0183 0.119, -0.006 0.179, -0.0262 0.177, -0.0826
3 0.0187, -0.0103 0.0189, 0.00929 0.0202, -0.000997 0.0416, -0.0177 0.109, -0.0144 0.169, -0.0407 0.175, -0.0935
4 0.0137, -0.00749 0.0152, 0.00763 0.0181, -0.00102 0.0371, -0.0171 0.0991, -0.0226 0.158, -0.0548 0.174, -0.104
5 0.00851, -0.00467 0.0115, 0.00593 0.0159, -0.00104 0.0325, -0.0165 0.0889, -0.0309 0.147, -0.0693 0.172, -0.115
6 0.00322, -0.00177 0.0076, 0.00419 0.0136, -0.00106 0.0278, -0.0159 0.0785, -0.0395 0.136, -0.0842 0.171, -0.126
7 -0.00214, 0.00117 0.00369, 0.00243 0.0113, -0.00108 0.023, -0.0153 0.0679, -0.0482 0.125, -0.0992 0.169, -0.138
8 -0.00783, 0.00429 -0.000457, 0.00056 0.00886, -0.0011 0.0179, -0.0146 0.0567, -0.0574 0.113, -0.115 0.167, -0.15
9 -0.0138, 0.00757 -0.00482, -0.00141 0.00629, -0.00112 0.0126, -0.0139 0.0449, -0.0671 0.101, -0.132 0.165, -0.162
10 -0.0203, 0.0111 -0.00958, -0.00355 0.0035, -0.00114 0.00679, -0.0132 0.0321, -0.0777 0.0875, -0.15 0.163, -0.176
11 -0.028, 0.0153 -0.0152, -0.00607 0.000211, -0.00117 -3.45e-05, -0.0123 0.017, -0.0901 0.0715, -0.172 0.161, -0.192
T able F .44: JES uncertainties (components 36-42) for p ^ in =  \2Q G eV  and A R: 1.0-1.4
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JES 41 % JES 42 %
1 0.123, -0.12 -0.0286, 0.0463 -0.000316, 0.0609 -0.0723, 0.0354 -0.0138, 0.00268 0.0189, -0.0152 0.011, -0.0217
2 0.131, -0.124 -0.012, 0.0295 -0.000323, 0.0502 -0.061, 0.0296 -0.0127, 0.00274 0.0101, -0.0101 0.00319, -0.0144
3 0.138, -0.127 0.00266, 0.0145 -0.000328, 0.0406 -0.051, 0.0245 -0.0118, 0.0028 0.00232, -0.00559 -0.00379, -0.00793
4 0.145, -0.131 0.0171, -0.000115 -0.000334, 0.0313 -0.0412, 0.0195 -0.0109, 0.00285 -0.00534, -0.00116 -0.0106, -0.00156
5 0.152, -0.134 0.0318, -0.0151 -0.000339, 0.0218 -0.0311, 0.0143 -0.00992, 0.0029 -0.0132, 0.00335 -0.0176, 0.00494
6 0.159, -0.138 0.0468, -0.0304 -0.000345, 0.012 -0.0208, 0.00905 -0.00895, 0.00296 -0.0212, 0.00799 -0.0247, 0.0116
7 0.166, -0.142 0.0621, -0.046 -0.000351, 0.0021 -0.0104, 0.0037 -0.00798, 0.00302 -0.0293, 0.0127 -0.032, 0.0184
8 0.174, -0.146 0.0783, -0.0625 -0.000357, -0.00841 0.000699, -0.00198 -0.00694, 0.00308 -0.0379, 0.0177 -0.0397, 0.0255
9 0.182, -0.15 0.0954, -0.0798 -0.000364, -0.0195 0.0124, -0.00795 -0.00584, 0.00314 -0.047, 0.0229 -0.0478, 0.0331
10 0.191, -0.154 0.114, -0.0988 -0.000371, -0.0315 0.025, -0.0144 -0.00466, 0.00321 -0.0569, 0.0286 -0.0566, 0.0413
11 0.202, -0.159 0.136, -0.121 -0.00038, -0.0457 0.04, -0.0221 -0.00326, 0.00329 -0.0685, 0.0353 -0.067, 0.051
Table F.45: JES uncertainties (components 43-49) for =  120GeV and AR: 1.0-1.4
Bin JES 43 % JES 44 % JES 45 % JES 46 % JE S 47 % JES 48 % JES 49 %
1 0.0174, -0.0291 0.0329, -0.0171 0.03, -0.0501 -0.00455, -0.0514 -0.0123, 0 .0164 0.585, -0.933 0.234, -0.101
2 0.008, -0.0197 0.0255, -0.0116 0.0228, -0.0394 -0.00465, -0.041 -0.00987, 0.0131 0.611, -0.895 0.252, -0.131
3 -0.000367, -0.0114 0.0189, -0.00679 0.0164, -0.0298 -0.00474, -0.0318 -0.00769, 0 .0102 0.635, -0.861 0.268, -0 .158
4 -0.00857, -0.00326 0.0124, -0.00204 0.0101, -0.0205 -0.00483, -0.0227 -0.00554, 0 .00737 0.658, -0.828 0.283, -0 .185
5 -0.0169, 0.00506 0.00574, 0.00281 0.0037, -0.011 -0.00492, -0.0134 -0 .00336, 0 .00447 0.682, -0.794 0.299, -0.212
6 -0.0255, 0.0136 -0.00105, 0.00778 -0.00287, -0 .00118 -0.00501, -0.00396 -0.00111, 0 .0015 0.706, -0.759 0.316, -0 .24
7 -0.0342, 0.0223 -0.00794, 0.0128 -0.00954, 0.00874 -0.00511, 0.00566 0.00116, -0 .00152 0.731, -0.724 0.332, -0 .268
8 -0.0434, 0.0314 -0.0153, 0.0182 -0.0166, 0.0193 -0.00521, 0.0159 0.00357, -0 .00472 0.757, -0 .686 0.35, -0 .298
9 -0.0532, 0.0411 -0.0229, 0.0238 -0.024, 0.0303 -0.00531, 0.0266 0.00611, -0 .00809 0.784, -0 .647 0.368, -0 .329
10 -0.0637, 0.0516 -0.0313, 0.0299 -0.0321, 0.0424 -0.00543, 0.0383 0.00888, -0 .0118 0.814, -0 .604 0.388, -0.363
11 -0.0762, 0.064 -0.0412, 0.0371 -0.0417, 0 .0566 -0.00556, 0.0521 0.0121, -0.0161 0.849, -0 .554 0.412, -0.403
Table F.46: JES uncertainties (components 50-56) for Pj^in =  120GeV and AR: 1.0-1.4
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JES 55 % JE S 56 %
1 0.000216, -1.66-05 9.7e-06, 9.7e-06 -0.109, 0.29 0.0987, 0 .0496 -0.1, 0 .234 1.11, -0.569 1.01, -0 .888
2 0.000221, -1.64e-05 9.93e-06, 9.93e-06 -0.0748, 0.232 0.0978, 0 .0294 -0.125, 0 .247 1.13, -0 .664 1.09, -0 .967
3 0.000226, -1.68e-05 1.01e-05, 1.01e-05 -0.0442, 0.181 0.097, 0 .0114 -0.146, 0 .258 1.14, -0 .748 1.16, -1 .04
4 0.00023, -1.71e-05 1.03e-05, 1.03e-05 -0.0143, 0.13 0.0962, -0 .00615 -0.168, 0 .269 1.16, -0.83 1.23, -1.11
5 0.000235, -1.75e-05 1.06e-05, 1.06e-05 0.0163, 0.0791 0.0954, -0.0241 -0.189, 0 .28 1.18, -0.914 1.3, -1.18
6 0.00024, -1.79e-05 1.08e-05, 1.08e-05 0.0476, 0.0265 0.0946, -0 .0425 -0.212, 0.291 1.2, -1 1.37, -1 .25
7 0.000245, -1.82e-05 l. le -0 5 ,  l . le -0 5 0.0794, -0.0269 0.0937, -0.0612 -0.234, 0 .303 1.22, -1.09 1.44, -1 .32
8 0.00025, -1.86e-05 1.12e-05, 1.12e-05 0.113, -0.0836 0.0928, -0.081 -0.258, 0 .315 1.23, -1.18 1.52, -1 .4
9 0.000255, -1 .9e-05 1.15e-05, 1.15e-05 0.149, -0.143 0.0919, -0.102 -0.283, 0 .328 1.25, -1 .28 1.6, -1 .49
10 0.000261, -1.95e-05 1.17e-05, 1.17e-05 0.187, -0.208 0.0909, -0.124 -0.311, 0 .342 1.28, -1 .38 1.69, -1 .57
11 0.000268, -2e-05 1.2e-05, 1.2e-05 0.233, -0.284 0.0897, -0.151 -0.343, 0 .358 1.3, -1.51 1.79, -1 .68
Table F.47: Summary of data with the uncertainties for p^ min ~  120GeV  and AR: 1.4-1.8
Bin Num ber data point D ata  stat.% unfolding stat.% MC shape R d r  % M C shape a % JE R  % Tj resolution  % <j> resolution  %
1 0.00298 3.23 1.59 0.0533, -0.128 -0.105, 0.107 -0.168 -0 .0887 -0.0882
2 0.00445 2.55 1.82 0.0576, -0.121 -0.093, 0 .0957 -0.131 -0.0835 -0.0703
3 0.00672 1.8 2.22 0.0614, -0.113 -0.0827, 0.0855 -0.0978 -0 .0789 -0.0544
4 0.00964 1.74 1.73 0.0652, -0 .107 -0.0727, 0.0756 -0.0653 -0 .0744 -0.0388
5 0.0124 1.41 1.28 0.0691, -0.0996 -0.0624, 0.0655 -0.0322 -0 .0697 -0.023
6 0.0161 1.07 0.958 0.073, -0 .0924 -0.0518, 0.0551 0.00182 -0.065 -0 .00666
7 0.0195 0.427 0.908 0.077, -0.0851 -0.0412, 0.0445 0.0363 -0.0602 0.00987
8 0.0225 0.768 0.714 0.0812, -0.0773 -0.0298, 0.0334 0.0729 -0.0551 0.0274
9 0.0246 1.66 0.569 0.0857, -0.0691 -0.0179, 0.0216 0.111 -0.0498 0.0458
10 0.0242 4.34 0.724 0.0906, -0.0602 -0.0049, 0.00877 0.153 -0 .0439 0.0659
11 0.0201 18.1 0.665 0.0963, -0.0498 0.0104, -0.00629 0.203 -0.0371 0.0895
Table F.48: JES uncertainties (components 1-7) for p^ mm = 120GeV  and AR: 1.4-1.8
Bin JES 1 % JES 2 % JE S 3 % JES 4 % JES 5 % JE S 6 % JES 7 %
1 0.222, -0.339 0.0944, -0.136 0.415, -0.47 0.0278, -0.0215 0.114, -0.121 -0 .0236, -0 .0394 0.549, -0 .609
2 0.284, -0.377 0.107, -0.133 0.412, -0.457 0.0389, -0.022 0.115, -0.118 0.00423, -0 .0667 0.527, -0 .573
3 0.339, -0.411 0.118, -0.13 0.41, -0.445 0.0487, -0.0224 0.116, -0.115 0.029, -0.091 0.508, -0.541
4 0.393, -0.445 0.128, -0.127 0.407, -0.434 0.0583, -0.0228 0.117, -0.112 0.0532, -0 .115 0.49, -0.51
5 0.448, -0.479 0.139, -0.124 0.405, -0.422 0.068, -0.0233 0.118, -0.11 0.078, -0 .139 0.47, -0 .478
6 0.505, -0.513 0.151, -0.12 0.403, -0.41 0.0781, -0.0237 0.12, -0.107 0.103, -0 .164 0.451, -0 .446
7 0.562, -0.549 0.162, -0.117 0.4, -0 .398 0.0883, -0.0241 0.121, -0.104 0.129, -0 .189 0.431, -0 .413
8 0.623, -0.586 0.174, -0.114 0.398, -0.385 0.0991, -0.0246 0.122, -0.101 0.156, -0 .216 0.41, -0 .378
9 0.687, -0.625 0.187, -0.11 0.395, -0.372 0.11, -0.0251 0.124, -0.0981 0.185, -0 .244 0.388, -0.341
10 0.757, -0.668 0.201, -0 .106 0.392, -0.357 0.123, -0.0256 0.125, -0.0947 0.216, -0.275 0.364, -0.301
11 0.839, -0.719 0.217, -0.102 0.389, -0.339 0.137, -0.0263 0.127, -0.0908 0 .253, -0.311 0 .335, -0 .254
Table F.49: JES uncertainties (components 8-14) for p^in =  120GeV  and AR: 1.4-1.8
Bin No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JE S 13 % JE S 14 %
1 0.00737, -0.066 0.573, -0.647 1.37, -1.33 0.00465, 0 .00965 0.602, -0.533 0.344, -0 .376 -0.0584, 0 .0259
2 0.0288, -0.0838 0.552, -0.606 1.35, -1.31 0.00476, 0.00757 0.564, -0.504 0.337, -0 .365 -0.0568, 0 .0252
3 0.0478, -0.0996 0.534, -0.569 1.33, -1.29 0.00485, 0.00572 0.53, -0.478 0.331, -0 .355 -0.0555, 0 .0247
4 0.0665, -0.115 0.516, -0.533 1.31, -1.27 0.00494, 0.00391 0.497, -0.453 0.324, -0.345 -0.0541, 0.0241
5 0.0855, -0.131 0.498, -0.497 1.29, -1.24 0.00503, 0 .00206 0.464, -0.427 0.318, -0 .334 -0.0528, 0 .0235
6 0.105, -0.147 0.48, -0.459 1.28, -1.22 0.00513, 0 .000168 0.429, -0.401 0.312, -0 .324 -0.0514, 0 .0229
7 0.125, -0.163 0.461, -0.421 1.26, -1 .2 0.00523, -0 .00175 0.394, -0.374 0.305, -0 .313 -0 .05, 0.0223
8 0.146, -0.181 0.441, -0.381 1.24, -1.18 0.00533, -0 .00379 0.357, -0.345 0.298, -0 .302 -0.0485, 0 .0217
9 0.168, -0.199 0.419, -0.338 1.22, -1.15 0.00544, -0 .00594 0.318, -0.315 0.291, -0 .29 -0.0469, 0.021
10 0.192, -0.219 0.396, -0.292 1.2, -1.12 0.00555, -0 .00828 0.276, -0.283 0.283, -0 .277 -0 .0452, 0 .0202
11 0.22, -0.243 0.369, -0.237 1.17, -1.09 0.00569, -0.011 0.226, -0.244 0.274, -0 .262 -0 .0432, 0 .0194
Table F.50: JES uncertainties (components 15-21) for p^ mm =  120GeV  and AR: 1.4-1.8
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JES 20 % JES 21 %
1 -0.00584, 0.0164 -0.169, 0.128 -0.084, 0.121 -0.161, 0.129 0.0842, -0 .000769 0.0838, -0 .0698 0.00498, -0.00301
2 -0.0167, 0.0252 -0.163, 0.132 -0.0888, 0.122 -0.158, 0.134 0.0753, -0.00713 0.0798, -0.0701 0.00766, -0 .00529
3 -0.0264, 0 .033 -0.158, 0.136 -0.093, 0.124 -0.155, 0.139 0.0673, -0.0128 0 .0762, -0 .0703 0.01, -0.00731
4 -0.0358, 0 .0407 -0.153, 0.139 -0.0972, 0.125 -0.151, 0.144 0.0596, -0.0183 0.0727, -0.0705 0.0124, -0 .00929
5 -0.0455, 0.0485 -0.147, 0.143 -0.101, 0.126 -0.148, 0.149 0.0516, -0 .024 0.0691, -0 .0708 0.0148, -0 .0113
6 -0.0554, 0.0565 -0.142, 0.146 -0.106, 0.128 -0.145, 0.153 0.0435, -0.0298 0.0655, -0.071 0.0172, -0 .0134
7 -0.0654, 0 .0647 -0.136, 0.15 -0.11, 0 .129 -0.142, 0.158 0.0352, -0.0357 0.0617, -0 .0713 0.0197, -0.0155
8 -0.0761, 0.0733 -0.13, 0.154 -0.115, 0.131 -0.138, 0.164 0.0265, -0.0419 0.0578, -0 .0715 0.0223, -0 .0177
9 -0.0873, 0.0823 -0.124, 0.158 -0.12, 0.132 -0.135, 0.169 0.0173, -0.0485 0.0537, -0 .0718 0.0251, -0.0201
10 -0.0995, 0.0922 -0.117, 0.162 -0.125, 0.134 -0.131, 0.175 0.00722, -0 .0556 0.0491, -0.0721 0 .0281, -0 .0226
11 -0.114, 0.104 -0.109, 0.167 -0.131, 0.136 -0.126, 0.182 -0.00458, -0 .064 0.0438, -0 .0725 0.0316, -0.0257
Table F.51: JES uncertainties (components 22-28) for p^ min =  120GeV  and AR: 1.4-1.8
Bin JE S 22 % JES 23 % JES 24 % JE S 25 % JES 26 % JES 27 % JE S 28 %
1 -0.0123, 0.0182 -0.0607, 0.0397 -0.0118, 0.0394 0.0121, 0.0291 -0.0211, 0.0134 0.0622, -0 .0836 0.00161, 0.0345
2 -0.0118, 0 .017 -0.0562, 0.0364 -0.0171, 0.0368 0.000257, 0.031 -0.0295, 0.0246 0.0379, -0.0612 0.00165, 0.0288
3 -0.0113, 0.016 -0.0523, 0.0336 -0.0218, 0.0345 -0.0103, 0 .0326 -0.0369, 0.0345 0.0164, -0 .0412 0.00168, 0 .0237
4 -0.0108, 0.015 -0.0484, 0.0307 -0.0264, 0.0323 -0.0206, 0 .0342 -0.0442, 0.0443 -0 .00475, -0 .0217 0.00171, 0.0187
5 -0.0103, 0 .014 -0.0445, 0.0279 -0.0311, 0.03 -0.0312, 0 .0359 -0.0517, 0.0542 -0 .0263, -0 .00182 0.00174, 0.0136
6 -0.00978, 0.0129 -0.0404, 0.0249 -0.036, 0.0276 -0.042, 0 .0376 -0.0593, 0.0644 -0 .0484, 0 .0186 0.00177, 0.00845
7 -0.00927, 0.0119 -0.0363, 0.0219 -0.0409, 0.0252 -0.0529, 0.0393 -0.0671, 0.0748 -0 .0709, 0 .0393 0.00181, 0 .00317
8 -0.00872, 0.0107 -0.032, 0.0187 -0.0461, 0.0226 -0.0646, 0.0411 -0.0753, 0.0858 -0.0947, 0.0613 0.00184, -0 .00242
9 -0.00815, 0.00955 -0.0274, 0.0154 -0.0515, 0.02 -0.0768, 0.043 -0.0839, 0 .0973 -0 .12 , 0 .0844 0.00188, -0.00831
10 -0.00753, 0.00825 -0.0224, 0.0117 -0.0575, 0.0171 -0.0901, 0.0451 -0.0934, 0.11 -0 .147, 0.11 0.00192, -0 .0147
11 -0.00679, 0.00673 -0.0165, 0.00745 -0.0645, 0.0136 -0.106, 0.0476 -0.104, 0.125 -0 .179, 0 .139 0.00197, -0 .0223
Table F.52: JES uncertainties (components 29-35) for p^m = 120GeV and AR: 1.4-1.8
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JE S 34 % JES 35 %
1 0.00398, -0.00482 0.0165, 0.00679 0.00182, 0 .0045 -0.00967, 0.0168 0.13, -0.0155 0.176, -0 .0178 0.236, -0 .0324
2 0.00246, -0.0034 0.0141, 0.0061 0.00186, 0.00315 -0.00469, 0.011 0.116, -0.0217 0.163, -0 .0315 0.223, -0 .0489
3 0.00112, -0.00213 0.012, 0.00549 0.0019, 0.00196 -0.000272, 0.00593 0.103, -0.0272 0.151, -0 .0436 0.211, -0 .0635
4 -0.0002, -0.000894 0.00993, 0.00489 0.00194, 0.000788 0.00406, 0.000933 0.0912, -0.0326 0.14, -0 .0554 0.2, -0 .0779
5 -0.00155, 0.00037 0.00781, 0.00428 0.00197, -0.000407 0.00848, -0 .00416 0.0788, -0.0381 0.129, -0 .0676 0.188, -0 .0925
6 -0.00293, 0.00167 0.00564, 0.00365 0.00201, -0.00163 0.013, -0.00939 0.066, -0.0437 0.117, -0 .08 0.176, -0 .107
7 -0.00433, 0.00298 0.00343, 0.00302 0.00205, -0 .00287 0.0176, -0 .0147 0.053, -0.0495 0.105, -0 .0926 0.164, -0 .123
8 -0.00581, 0.00438 0.00109, 0.00234 0.00209, -0 .00419 0.0225, -0.0203 0.0392, -0.0555 0.0924, -0 .106 0.15, -0 .139
9 -0.00737, 0.00584 -0.00138, 0.00164 0.00213, -0 .00558 0.0276, -0.0262 0.0247, -0.0619 0.0792, -0.12 0.137, -0 .156
10 -0.00907, 0.00744 -0.00406, 0.000863 0.00218, -0 .00709 0.0332, -0 .0327 0.00892, -0.0689 0.0647, -0.135 0.122, -0 .174
11 -0.0111, 0.00932 -0.00721, -4.54e-05 0.00223, -0 .00887 0.0398, -0.0402 -0.00964, -0.077 0.0477, -0.153 0.104, -0 .196
Table F.53: JES uncertainties (components 36-42) for p ^ in =  120GeF and AR: 1.4-1.8
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JE S 41 % JES 42 %
1 0.185, 0.0102 0.0785, 0.0163 -0.0309, 0.00111 -0.0375, 0.0297 -0.00617, 0 .0498 -0 .0187, -0 .00486 -0.00443, -0.00561
2 0.179, -0.014 0.072, 0.00451 -0.0245, 0.00114 -0.0315, 0.0257 -0.0063, 0 .043 -0 .0201, -0.00141 -0.00996, -0 .000886
3 0.173, -0.0355 0.0662, -0.00597 -0.0189, 0.00116 -0.0262, 0.0222 -0.00643, 0 .0369 -0 .0214 , 0.00166 -0.0149, 0.00331
4 0.168, -0.0566 0.0606, -0.0162 -0.0134, 0.00118 -0.021, 0.0187 -0.00655, 0 .0309 -0 .0227, 0.00467 -0.0197, 0 .00742
5 0.163, -0.0781 0.0549, -0.0267 -0.00774, 0.0012 -0.0157, 0.0152 -0.00667, 0 .0248 -0 .024, 0.00774 -0.0246, 0 .0116
6 0.158, -0.1 0.049, -0.0375 -0.00197, 0.00122 -0.0102, 0.0115 -0.0068, 0.0186 -0 .0253, 0.0109 -0.0296, 0 .0159
7 0.152, -0.123 0.043, -0.0484 0.00389, 0.00125 -0.0047, 0.00784 -0.00692, 0.0123 -0 .0267, 0.0141 -0.0348, 0 .0203
8 0.146, -0.146 0.0366, -0.06 0.0101, 0.00127 0.00117, 0.00393 -0.00706, 0 .00557 -0 .0281, 0.0175 -0.0402, 0 .0249
9 0.14, -0.171 0.03, -0.0721 0.0166, 0.0013 0.00734, -0.000182 -0.0072, -0.00149 -0 .0296 , 0.021 -0.0459, 0 .0298
10 0.133, -0.198 0.0227, -0.0854 0.0238, 0.00132 0.0141, -0.00466 -0.00736, -0 .00918 -0 .0312 , 0.0249 -0.0521, 0.0351




Table F.54: JES uncertainties (components 43-49) for ~  120GeV and AR: 1.4-1.8
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JE S 48 % JES 49 %
1 0.0265, -0.058 0.0096, -0.0398 0.0113, -0.0174 0.0194, 0.00688 -0.0101, 0.0102 0.984, -1 .16 0.496, -0 .337
2 0.0159, -0.0448 0.00588, -0.0308 0.00809, -0.0129 0.0154, 0.00597 -0.00796, 0 .0 0 8 0 4 0.97, -1.1 0.472, -0 .332
3 0.00649, -0.0331 0.00257, -0.0229 0.00526, -0.00893 0.0118, 0 .00515 -0.00609, 0.00614 0.957, -1 .05 0.45, -0 .328
4 -0.00274, -0.0217 -0.000671, -0.015 0.00248, -0.00502 0.00832, 0 .00435 -0.00426, 0.00428 0.945, -0 .996 0.428, -0.323
5 -0.0122, -0.00996 -0.00398, -0.00705 -0.000352, -0.00103 0.00475, 0.00354 -0.00239, 0 .00238 0.932, -0 .942 0.406, -0 .319
6 -0.0218, 0.00203 -0.00737, 0.00115 -0.00326, 0.00306 0.00109, 0.00271 -0.000476, 0.000437 0.919, -0 .887 0.384, -0 .314
7 -0.0316, 0.0142 -0.0108, 0.00946 -0.00621, 0.00721 -0.00262, 0 .00186 0.00147, -0.00154 0.905, -0.831 0.361, -0 .309
8 -0.042, 0.0271 -0.0145, 0.0183 -0.00933, 0 .0116 -0.00656, 0 .000962 0.00353, -0.00363 0.891 , -0.771 0.337, -0 .304
9 -0.0529, 0.0407 -0.0183, 0.0275 -0.0126, 0.0162 -0.0107, 1.79e-05 0.0057, -0.00583 0.876, -0 .708 0.311, -0 .299
10 -0.0649, 0.0555 -0.0225, 0.0377 -0.0162, 0.0213 -0.0152, -0.00101 0.00806, -0.00823 0.86, -0 .64 0.283, -0 .293
11 -0.0789, 0.0728 -0.0274, 0.0495 -0.0204, 0.0272 -0.0205, -0.00222 0.0108, -0.0111 0.841, -0 .559 0.251, -0 .287
to
to
Table F.55: JES uncertainties (components 50-56) for =  120GeV and AR: 1.4-1.8
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JE S 55 % JES 56 %
1 0.000166, -1.01e-05 9.51e-06, 9.51e-06 -0.00616, 0.148 0.0893, 0 .0259 0.0306, -0 .108 1.33, -1 .03 1.3, -1 .53
2 0.00017, -1.03e-05 9.74e-06, 9.74e-06 0.0035, 0.114 0.0895, 0.00365 -0.0222, -0 .0354 1.29, -1.03 1.32, -1 .5
3 0.000174, -1.06e-05 9.95e-06, 9.95e-06 0.0121, 0.0843 0.0897, -0.0161 -0.0692, 0 .0293 1.25, -1 .03 1.33, -1 .47
4 0.000178, -1.08e-05 1.02e-05, 1 ,02e-05 0.0205, 0.0551 0.0899, -0.0354 -0.115, 0 .0927 1.21, -1.03 1.34, -1 .44
5 0.000181, - l . le -0 5 1.04e-05, 1.04e-05 0.0291, 0.0254 0.0901, -0.0551 -0.162, 0 .157 1.17, -1.03 1.35, -1 .42
6 0.000185, -1 .12e-05 1.06e-05, 1.06e-05 0.0379, -0.00511 0.0903, -0.0753 -0.21, 0 .224 1.13, -1.02 1.36, -1 .39
7 0.000189, -1.15e-05 1.08e-05, 1.08e-05 0.0468, -0.0361 0.0906, -0.0958 -0.259, 0.291 1.09, -1 .02 1.37, -1 .36
8 0.000193, -1.17e-05 l. le -0 5 ,  l . le -0 5 0.0563, -0.0689 0.0908, -0 .118 -0.311, 0 .362 1.04, -1 .02 1.38, -1.33
9 0.000197, -1.2e-05 1.12e-05, 1.12e-05 0.0662, -0.103 0.091, -0.141 -0.365, 0 .438 0.999, -1.02 1.39, -1.29
10 0.000201, -1.22e-05 1.15e-05, 1.15e-05 0.0771, -0.141 0.0913, -0 .165 -0.425, 0 .519 0.949, -1.01 1.41, -1.26




Table F.56: Summary of data with the uncertainties for p^in =  120GeV and A R: 1.8-2.2
Bin Num ber data point D ata  stat.% unfolding stat.% MC shape R d r  % M C shape a % JE R  % r) resolution  % <j> resolution  %
1 0.00489 2.44 1.63 0.123, -0 .164 -0 .0874, 0 .0889 0.135 -0.213 0.104
2 0.0084 1.86 1.7 0.119, -0 .152 -0.0773, 0 .079 0.132 -0.189 0.101
3 0.0121 1.35 1.98 0.116, -0 .142 -0 .0684, 0.0701 0.129 -0.168 0.099
4 0.0168 1.31 1.54 0.113, -0.131 -0 .0596, 0.0615 0.127 -0.148 0.0968
5 0.0218 1.06 1.1 0.11, -0.121 -0 .0507, 0 .0527 0.124 -0.127 0.0944
6 0.0268 0.818 0.835 0.106, -0.11 -0 .0415, 0.0437 0.121 -0.105 0.0921
7 0.0319 0.331 0.792 0.103, -0 .0987 -0 .0322, 0.0345 0.119 -0.0836 0.0896
8 0.0354 0.604 0.635 0.0994, -0 .0869 -0.0223, 0.0248 0.116 -0.0604 0.0871
9 0.0379 1.33 0.491 0.0956, -0 .0745 -0 .0119, 0.0145 0.113 -0.0361 0.0844
10 0.0373 3.46 0.635 0.0915, -0.0611 -0 .000598, 0.00339 0.109 -0.00954 0.0815




Table F.5T: JES uncertainties (components 1-7) for p ^ in =  120GeV  and AR: 1.8-2.2
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JES 6 % JES 7 %
1 0.188, 0.319 0.276, 0.239 0.223, 0.159 0.113, 0.202 0.157, 0.187 -0 .0642, 0.436 0.495, 0 .0355
2 0.236, 0.177 0.257, 0.175 0.244, 0.0715 0.109, 0.156 0.15, 0.138 -0 .0293 , 0 .34 0.471, -0.0366
3 0.279, 0.0498 0.24, 0.118 0.262, -0 .006 0.105, 0.115 0.143, 0.0936 0.0016, 0 .254 0.451, -0.101
4 0.321, -0.0745 0.224, 0.0626 0.281, -0.082 0.101, 0 .0754 0.136, 0.0504 0.0319, 0 .17 0.431, -0.163
5 0.363, -0.201 0.207, 0.0059 0.299, -0.16 0.0966, 0.0348 0.129, 0.0063 0.0629, 0 .0846 0.41, -0 .227
6 0.407, -0.331 0.19, -0.0522 0.318, -0.239 0.0925, -0.00686 0.122, -0.0389 0 .0946, -0 .00323 0.389, -0.293
7 0.451, -0.463 0.172, -0.111 0.337, -0.32 0.0884, -0.0491 0.115, -0.0848 0.127 , -0 .0923 0.367, -0 .359
8 0.498, -0.603 0.154, -0 .174 0.358, -0.405 0.084, -0.094 0.108, -0.133 0.161, -0 .187 0.344, -0.43
9 0.548, -0.75 0.134, -0.24 0.379, -0.495 0.0793, -0.141 0.1, -0.185 0.197, -0 .286 0.32, -0 .504
10 0.602, -0.911 0.113, -0.311 0.403, -0.593 0.0743, -0.193 0.0914, -0.24 0.236, -0 .395 0.294, -0.585
11 0.665, -1.1 0.0877, -0.396 0.43, -0 .709 0.0683, -0.253 0.0813, -0.306 0 .282, -0 .522 0.263, -0.68
*
Table F.58: JES uncertainties (components 8-14) for p^ mm =  120GeV  and AR: 1.8-2.2
Bin No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JES 14 %
1 -0.0734, 0.416 0.603, -0.0308 1.24, -0 .607 0.00917, 0.0401 0.531, -0.0333 0 .467, -0 .066 -0.0928, 0.0812
2 -0.0364, 0 .327 0.567, -0.0933 1.21, -0.689 0.0101, 0.0341 0.496, -0.0884 0 .427, -0.101 -0.0819, 0.0708
3 -0.00366, 0.248 0.535, -0.149 1.18, -0.761 0.0108, 0.0288 0.464, -0 .137 0 .392, -0.132 -0.0723, 0.0615
4 0.0285, 0.171 0.504, -0.203 1.16, -0.832 0.0116, 0.0236 0.433, -0.185 0 .358, -0.162 -0.0628, 0.0524
5 0.0613, 0.0915 0.473, -0.258 1.13, -0.905 0.0124, 0.0182 0.402, -0.234 0.322, -0 .193 -0.0532, 0.0431
6 0.0949, 0 .0104 0.44, -0.315 1 .1 ,-0 .9 7 9 0.0132, 0.0128 0.37, -0.284 0.286, -0 .224 -0 .0433, 0 .0335
7 0.129, -0 .0719 0.407, -0.373 1.07, -1.05 0.014, 0.00724 0.337, -0.335 0 .25, -0 .256 -0 .0333, 0.0238
8 0.165, -0 .159 0.372, -0.434 1.04, -1.13 0.0149, 0.00136 0.303, -0 .389 0.211, -0 .29 -0 .0226, 0.0136
9 0.203, -0.251 0.335, -0.499 1.01, -1.22 0.0158, -0 .00482 0.266, -0.446 0 .17, -0 .326 -0.0115, 0.00279
10 0.245, -0.351 0.295, -0.569 0.978, -1.31 0.0168, -0 .0115 0.227, -0.508 0.125, -0 .365 0.000734, -0 .00898
11 0.293, -0.468 0.248, -0.651 0.938, -1.42 0.018, -0.0195 0.18, -0.581 0.073, -0.411 0.0151, -0.0228
Table F.59: JES uncertainties (components 15-21) for p^ mm = 120GeV and AR: 1.8-2.2
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JE S 20 % JE S 21 %
1 -0.0588, 0.0756 -0.217, 0.192 -0.231, 0.192 -0.226, 0.221 0.0427, -0.0413 0.0993, -0 .0206 0.00929, 0.0183
2 -0.0556, 0.0656 -0.196, 0.177 -0.203, 0 .174 -0.203, 0.202 0.0425, -0 .0377 0.0939, -0 .0233 0.0123, 0 .014
3 -0.0527, 0.0567 -0.177, 0.163 -0.178, 0.158 -0.183, 0.185 0.0423, -0.0346 0.0891, -0 .0257 0.015, 0 .0102
4 -0.05, 0.0479 -0.159, 0.15 -0.154, 0.142 -0.163, 0.169 0.0421, -0.0315 0.0844, -0.0281 0.0177, 0 .00644
5 -0.0471, 0.039 -0.14, 0.137 -0.129, 0 .126 -0.143, 0.152 0.0419, -0.0283 0.0796, -0 .0306 0.0204, 0.00263
6 -0.0442, 0.0299 -0.121, 0.123 -0.103, 0.11 -0.123, 0 .134 0.0417, -0.0251 0 .0747, -0 .033 0.0231, -0 .00127
7 -0.0413, 0.0207 -0.101, 0.11 -0.0775, 0.0932 -0.102, 0.116 0.0415, -0.0218 0.0697, -0 .0356 0.0259, -0 .00524
8 -0.0382, 0.0108 -0.0807, 0.095 -0.05, 0 .0755 -0.0794, 0 .0977 0.0413, -0.0183 0.0645, -0 .0382 0.0289, -0 .00945
9 -0.0349, 0.000493 -0.0591, 0.0796 -0.0211, 0 .0569 -0.0561, 0.078 0.0411, -0.0146 0.0589, -0.0411 0.032, -0 .0139
10 -0.0313, -0.0108 -0.0354, 0.0628 0.0105, 0 .0367 -0.0307, 0.0565 0.0409, -0.0106 0.0529, -0.0441 0.0354, -0 .0187




Table F.60: JES uncertainties (components 22-28) for Pxmin =  120GeV and AR: 1.8-2.2
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JE S 27 % JES 28 %
1 -0.0597, 0.0867 -0.0952, 0 .075 -0.069, 0.0279 -0.0437, 0.0479 0.0144, 0 .0407 0.0162, 0.00491 -0.0283, 0 .0299
2 -0.05, 0.074 -0.0812, 0.0634 -0.0608, 0.0238 -0.0416, 0.042 0.00585, 0.0391 0.00525, 0.0101 -0.0231, 0 .0259
3 -0.0415, 0.0628 -0.0688, 0.0531 -0.0535, 0.0202 -0.0397, 0 .0368 -0.00179, 0 .0376 -0 .00449, 0 .0148 -0.0184, 0 .0223
4 -0.0331, 0.0518 -0.0566, 0 .0429 -0.0464, 0.0166 -0.0379, 0.0318 -0.00927, 0.0362 -0 .014, 0 .0193 -0.0138, 0 .0188
5 -0.0245, 0.0406 -0 .0441, 0 .0326 -0.0391, 0.013 -0.036, 0.0266 -0 .0169, 0.0348 -0 .0238, 0.0239 -0.00916, 0 .0152
6 -0.0158, 0 .029 -0.0314, 0.022 -0.0317, 0.0093 -0.034, 0.0212 -0.0247, 0.0333 -0 .0338 , 0.0287 -0.00437, 0.0115
7 -0.00685, 0.0174 -0 .0184, 0 .0113 -0.0241, 0.00553 -0.0321, 0.0158 -0.0327, 0.0318 -0 .0439 , 0.0335 0.00048, 0.00773
8 0.00259, 0.00496 -0.00468, -0.000124 -0.0161, 0.00154 -0.03, 0.0101 -0.0411, 0.0302 -0 .0547 , 0.0386 0.00563, 0.00376
9 0.0125, -0.00808 0.00977, -0.0121 -0.00763, -0.00267 -0.0278, 0.00404 -0.05, 0.0285 -0 .066, 0 .044 0.011, -0.00042
10 0.0234, -0.0223 0.0255, -0.0252 0.00157, -0.00725 -0.0254, -0.00253 -0.0596, 0.0267 -0 .0783, 0.0499 0.0169, -0 .00497
11 0.0361, -0.039 0.044, -0.0405 0.0124, -0.0126 -0.0226, -0.0103 -0.071, 0.0245 -0 .0928, 0.0568 0.0239, -0 .0103
to
COo
Table F.61: JES uncertainties (components 29-35) for in =  120GeV and AR: 1.8-2.2
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JES 34 % JES 35 %
1 -0.0271, 0.0438 -0.0213, 0.0368 -0.00939, 0.0426 -0.00244, 0 .0239 0.0534, -0.00357 0.108, -0.0241 0.194, -0 .0566
2 -0.0216, 0.0375 -0.0155, 0.0318 -0.00615, 0.0361 0.00285, 0.0188 0.0539, -0.00816 0.105, -0 .0309 0.183, -0 .0648
3 -0.0167, 0.032 -0.0104, 0.0273 -0.00328, 0.0303 0.00755, 0.0143 0.0544, -0.0122 0.103, -0 .0368 0.174, -0.0721
4 -0.0119, 0.0265 -0.00535, 0.0229 -0.000463, 0.0247 0.0122, 0.00983 0.0549, -0.0162 0 .1 , -0 .0427 0.165, -0.0792
5 -0.007, 0.0209 -0.000229, 0.0185 0.00241, 0.0189 0.0169, 0.0053 0.0554, -0.0203 0.0977, -0 .0487 0.155, -0.0865
6 -0.00198, 0.0152 0.00502, 0.0139 0.00536, 0.013 0.0217, 0.000656 0.0559, -0.0245 0 .0952, -0 .0548 0.145, -0 .0939
7 0.00311, 0.00943 0.0103, 0.00924 0.00834, 0.00696 0.0266, -0 .00406 0.0564, -0.0287 0.0926, -0.061 0.135, -0.101
8 0.0085, 0.00329 0.016, 0.00431 0.0115, 0.000583 0.0317, -0 .00906 0.0569, -0.0332 0 .0898, -0 .0676 0.125, -0.11
9 0.0142, -0.00317 0.0219, -0.000878 0.0149, -0.00613 0.0372, -0.0143 0.0575, -0.0379 0.087, -0 .0746 0.114, -0 .118
10 0.0204, -0.0102 0.0284, -0.00653 0.0185, -0.0134 0.0431, -0.0201 0.0581, -0.0431 0 .0838, -0.0821 0.102, -0 .127
11 0.0276, -0.0185 0.036, -0.0132 0.0228, -0.022 0.0501, -0 .0268 0.0588, -0.0491 0 .0801, -0.091 0.0876, -0 .138
Table F.62: JES uncertainties (components 36-42) for = 120GeV and AR: 1.8-2.2
Bin JES 36 % JES 37 % JES 38 % JE S 39 % JES 40 % JE S 41 % JES 42 %
1 0.156, -0.0842 -0.0483, 0.0282 -0.0096, 0.0217 -0.053, 0.0408 -0.0724, 0.042 -0 .046 , 0.0061 -0 .0139, 0.0481
2 0.151, -0.0861 -0.0303, 0.0187 -0.00757, 0.0182 -0.0438, 0.0348 -0.0602, 0.0375 -0 .0406 , 0.00465 -0.0149, 0.0414
3 0.147, -0.0878 -0.0143, 0.0103 -0.00576, 0.0152 -0.0357, 0.0296 -0.0493, 0 .0334 -0 .0357 , 0.00336 -0.0158, 0 .0354
4 0.143, -0.0894 0.00136, 0 .00204 -0.004, 0.0122 -0.0277, 0.0244 -0.0387, 0.0295 -0 .031, 0 .00209 -0.0167, 0.0295
5 0.139, -0.0911 0.0173, -0 .00636 -0.00219, 0.00922 -0.0195, 0.0191 -0.0279, 0.0254 -0 .0261, 0 .000796 -0.0176, 0.0235
6 0.135, -0.0928 0.0337, -0.015 -0.000342, 0.00611 -0.0112, 0.0137 -0.0167, 0.0213 -0 .0212, -0 .000529 -0.0186, 0.0174
7 0.131, -0.0946 0.0504, -0.0237 0.00153, 0.00296 -0.00274, 0.00822 -0.00546, 0.0171 -0 .0161 , -0 .00187 -0.0195, 0.0112
8 0.126, -0.0964 0.068, -0 .033 0.00353, -0.000384 0.00624, 0.00239 0.00651, 0.0126 -0 .0108, -0 .0033 -0.0205, 0.00455
9 0.122, -0.0984 0.0866, -0.0428 0.00562, -0.0039 0.0157, -0.00373 0.0191, 0.00789 -0 .00514, -0 .0048 -0 .0216, -0.0024
10 0.116, -0.1 0.107, -0.0534 0.0079, -0.00773 0.026, -0.0104 0.0328, 0.00277 0.000987, -0 .00644 -0.0227, -0 .00998
11 0.11, -0.103 0.131, -0.0659 0.0106, -0.0122 0.0381, -0.0183 0.0489, -0.00325 0.00819, -0 .00836 -0.0241, -0.0189
Table F.63: JES uncertainties (components 43-49) for p ^ in = 120GeV and AR: 1.8-2.2
Bin JES 43 % JES 44 % JES 45 % JES 46 % JE S 47 % JE S 48 % JES 49 %
1 0.0125, 0.0158 0.0141, 0.0136 0.0088, 0.00463 -0.00428, -0 .0079 0.0139, -0.00779 1.29, -0 .808 0.52, -0 .165
2 0.00802, 0.0129 0.0107, 0.0121 0.00651, 0.00473 -0.00342, -0.00601 0.0115, -0.00629 1.2, -0 .793 0.49, -0 .198
3 0.004, 0.0103 0.00771, 0.0109 0.00448, 0.00482 -0.00265, -0 .00434 0.0093, -0.00496 1.13, -0 .779 0.463, -0 .228
4 5.92e-05, 0.00776 0.00475, 0.00962 0.00249, 0.00492 -0.00191, -0 .0027 0.00717, -0.00366 1.05, -0 .766 0.436, -0 .256
5 -0.00396, 0.00518 0.00174, 0.00834 0.00046, 0.00501 -0.00114, -0 .00103 0.005, -0.00233 0.979, -0 .753 0.41, -0 .285
6 -0.00808, 0.00254 -0.00136, 0.00703 -0.00162, 0.0051 -0.000362, 0.000688 0.00277, -0.000964 0.902, -0 .739 0.382, -0 .315
7 -0.0123, -0.000149 -0.00449, 0.00571 -0.00374, 0.0052 0.000432, 0.00243 0.000515, 0.000419 0.823, -0 .725 0.354, -0 .346
8 -0.0167, -0.003 -0.00782, 0.0043 -0.00598, 0.0053 0.00127, 0.00428 -0.00188, 0.00189 0.74, -0.71 0.324, -0 .378
9 -0.0214, -0.00599 -0.0113, 0.00282 -0.00834, 0.00541 0.00216, 0.00622 -0.0044, 0.00343 0.653, -0 .694 0.293, -0 .412
10 -0.0265, -0.00926 -0.0151, 0.0012 -0.0109, 0.00552 0.00312, 0 .00833 -0.00715, 0.00511 0.558, -0 .677 0.259, -0 .449
11 -0.0324, -0.0131 -0.0196, -0.000696 -0.0139, 0.00566 0.00426, 0 .0108 -0.0104, 0.00709 0.446, -0 .657 0.219, -0 .492
Table F.64: JES uncertainties (components 50-56) for ~  120GeV and AR: 1.8-2.2
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JES 55 % JES 56 %
1 0.00072, 0.00055 0.000569, 0.000569 0.0803, 0 .16 0.193, -0.0453 -0.0917, 0 .344 1.1, -0 .449 1.11, -0 .567
2 0.000737, 0.000562 0.000582, 0.000582 0.0731, 0.125 0.174, -0.0502 -0.114, 0.331 1.07, -0 .535 1.12, -0.678
3 0.000751, 0.000573 0.000593, 0.000593 0.0667, 0.0931 0.157, -0.0545 -0.134, 0.32 1.04, -0.611 1.13, -0 .777
4 0.000766, 0.000584 0.000604, 0.000604 0.0604, 0.0621 0.141, -0.0587 -0.153, 0 .309 1.02, -0 .686 1.14, -0.874
5 0.00078, 0.000595 0.000616, 0.000616 0.054, 0.0304 0.124, -0.0631 -0.173, 0 .297 0.987, -0 .762 1.14, -0.973
6 0.000796, 0.000606 0.000627, 0.000627 0.0474, -0.00199 0.107, -0.0675 -0.193, 0 .286 0.958, -0 .84 1.15, -1.07
7 0.000811, 0.000618 0.000639, 0.000639 0.0408, -0.0349 0.0891, -0.072 -0.214, 0 .274 0.929, -0 .919 1.16, -1 .18
8 0.000827, 0.00063 0.000652, 0.000652 0.0337, -0.0698 0.0705, -0.0767 -0.236, 0.262 0 .898, -1 1.17, -1 .29
9 0.000844, 0.000643 0.000665, 0.000665 0.0263, -0.107 0.0509, -0.0818 -0.259, 0 .249 0.865, -1 .09 1.18, -1.4
10 0.000863, 0.000657 0.00068, 0.00068 0.0182, -0.147 0.0296, -0.0872 -0.284, 0 .234 0.829, -1 .19 1.2, -1.53
11 0.000885, 0.000673 0.000697, 0.000697 0.00863, -0.194 0.00449, -0.0936 -0.313, 0 .218 0.787, -1 .3 1.21, -1.67
to
CO
Table F.65: Summary of data with the uncertainties for p^ mm =  120GeV and AR: 2.2-2.6
Bin Num ber d ata  point D ata  stat.% unfolding stat.% MC shape R d r  % M C shape a % JE R  % r] resolution  % <f> resolution %
1 0.0133 1.47 1.27 0.16, -0.148 -0 .066, 0.0668 -0.0198 -0 .0148 0.0629
2 0.0239 1.09 1.11 0.151, -0.138 -0.0583, 0.0592 -0.0165 -0 .0133 0.0717
3 0.0331 0.8 1.26 0.144, -0 .129 -0.0514, 0 .0524 -0.0136 -0 .0119 0.0796
4 0.0434 0.811 1 0.136, -0.121 -0 .0446, 0.0458 -0.0107 -0.0105 0.0873
5 0.0531 0.663 0.745 0.128, -0.112 -0.0377, 0.0391 -0.00773 -0.00911 0.0952
6 0.0627 0.525 0.57 0.121, -0.103 -0.0307, 0.0321 -0.00471 -0.00768 0.103
7 0.0701 0.217 0.543 0.113, -0.0938 -0.0235, 0.0251 -0.00164 -0.00624 0.111
8 0.0762 0.402 0.444 0.104, -0.0842 -0.0159, 0.0176 0.00162 -0 .0047 0.12
9 0.0787 0.894 0.352 0.0951, -0.074 -0.00793, 0.00978 0.00504 -0.00309 0.129
10 0.0784 2.31 0.453 0.0854, -0.063 0.000771, 0.00123 0.00878 -0.00133 0.139
11 0.0629 9.88 0.413 0.074, -0 .05 0 .0 1 1 ,-0 .0 0 8 8 2 0.0132 0.00074 0.151
Table F.66: JES uncertainties (components 1-7) for p ^ in =  120GeV and A R: 2.2-2.6
Bin JES 1 % JES 2 % JES 3 % JE S 4 % JE S 5 % JE S 6 % JE S 7 %
1 -0.0419, 0.0813 -0.139, 0 .0879 -0.0984, 0.0631 -0.197, 0.113 -0.201, 0.137 -0 .313 , 0 .267 0.166, -0 .198
2 0.0182, 0.00926 -0.101, 0 .0549 -0.046, 0.012 -0.159, 0.0882 -0.161, 0.104 -0 .253 , 0 .212 0.18, -0 .213
3 0.0715, -0.0547 -0.0677, 0 .0256 0.00047, -0.0335 -0.125, 0.0662 -0.125, 0.0745 -0 .2 , 0 .162 0.191, -0 .226
4 0.124, -0.117 -0.0347, -0 .00307 0.0461, -0.078 -0.0911, 0.0447 -0.0899, 0.0458 -0 .148 , 0 .114 0.203, -0 .24
5 0.177, -0.181 -0.00104, -0 .0323 0.0926, -0.123 -0.0569, 0.0227 -0.0541, 0.0165 -0 .0951 , 0.0646 0.215, -0.253
6 0.232, -0.247 0.0335, -0.0624 0.14, -0 .17 -0.0218, 0.000149 -0.0173, -0.0136 -0 .0407, 0 .014 0.227, -0 .267
7 0.287, -0.314 0.0686, -0.0929 0.189, -0.217 0.0138, -0.0227 0.02, -0.0441 0 .0145, -0 .0374 0.24, -0.281
8 0.346, -0.384 0.106, -0.125 0.24, -0.268 0.0515, -0 .047 0.0596, -0.0765 0.0731, -0 .0919 0.253, -0 .296
9 0.408, -0.459 0.145, -0.159 0.294, -0.32 0.0912, -0.0725 0.101, -0.111 0.135 , -0 .149 0.267, -0.312
10 0.476, -0.54 0.187, -0.196 0.353, -0.378 0.134, -0.1 0.147, -0.148 0.202 , -0 .212 0.282, -0 .329
11 0.555, -0.635 0.238, -0.24 0.422, -0.445 0.185, -0 .133 0.2, -0.191 0.281 , -0 .285 0 .3 , -0 .349
Table F.67: JES uncertainties (components 8-14) for p^ mm = 120GeV and AR: 2.2-2.6
Bin No. JES 8 % JES 9 % JES 10 % JE S 11 % JES 12 % JE S 13 % JES 14 %
1 -0.346, 0 .275 0.239, -0.201 0.727, -0.613 0.00178, -0 .0195 0.211, -0.188 0.138, -0 .17 -0.0882, 0.0763
2 -0.28, 0 .218 0.242, -0 .218 0.734, -0.644 0.00182, -0 .0155 0.214, -0.199 0.147, -0 .177 -0 .0767, 0.0663
3 -0.221, 0 .167 0.244, -0.232 0.741, -0.672 0.00186, -0.012 0.217, -0.21 0.155, -0 .183 -0 .0666, 0.0574
4 -0.164, 0 .118 0.247, -0.246 0.747, -0.699 0.00189, -0 .00858 0.22, -0.22 0.163, -0 .189 -0 .0566, 0.0486
5 -0.105, 0.0671 0.249, -0.261 0.754, -0.727 0.00193, -0 .00506 0.223, -0.231 0.172, -0 .195 -0 .0464, 0.0397
6 -0.0452, 0.015 0.251, -0.276 0.76, -0.755 0.00197, -0 .00145 0.227, -0.242 0.18, -0.201 -0.036, 0.0305
7 0.0157, -0.0377 0.254, -0.291 0.767, -0.784 0.002, 0.00221 0.23, -0.252 0 .189, -0 .208 -0 .0254, 0.0213
8 0.0803, -0 .0937 0.257, -0 .307 0.775, -0.815 0.00204, 0.0061 0.233, -0.264 0.198, -0 .215 -0.0142, 0.0114
9 0.148, -0 .153 0.26, -0 .324 0.782, -0.847 0.00208, 0.0102 0.237, -0.276 0.208, -0 .222 -0.00234, 0.00105
10 0.222, -0 .217 0.263, -0.342 0.791, -0.882 0.00213, 0 .0146 0.241, -0.29 0.218, -0 .229 0.0105, -0.0102
11 0.309, -0.292 0.266, -0 .364 0.8, -0.923 0.00218, 0 .0199 0.245, -0.305 0.231, -0 .238 0.0257, -0.0235
Table F.68: JES uncertainties (components 15-21) for p^ min =  120GeV and AR: 2.2-2.6
Bin JES 15 % JES 16 % JES 17 % JE S 18 % JE S 19 % JE S 20 % JE S 21 %
1 -0.0838, 0.101 -0.206, 0.169 -0.18, 0.185 -0.261, 0.172 0.046, -0.0487 0.0676, -0 .0477 0.00453, -0 .00676
2 -0.0763, 0.0897 -0.188, 0.158 -0.162, 0.166 -0.232, 0.16 0.0412, -0.0447 0.0622, -0 .0467 0.00554, -0 .00799
3 -0.0696, 0.0794 -0.173, 0.148 -0.146, 0.15 -0.207, 0 .149 0.0369, -0.0412 0.0574, -0.0458 0.00644, -0 .00909
4 -0.063, 0.0692 -0.157, 0.138 -0.13, 0.133 -0.182, 0.139 0.0326, -0.0377 0.0527, -0 .045 0.00732, -0 .0102
5 -0.0563, 0.0589 -0.141, 0.128 -0.113, 0.116 -0.156, 0.128 0.0283, -0.0342 0 .0478, -0.0441 0.00822, -0 .0113
6 -0.0494, 0.0483 -0.125, 0.118 -0.0967, 0.0992 -0.13, 0 .117 0.0239, -0.0306 0.0429, -0.0432 0.00914, -0 .0124
7 -0.0425, 0.0375 -0.109, 0.108 -0.0797, 0.0817 -0.104, 0.106 0.0194, -0 .027 0.0379, -0 .0423 0.0101, -0 .0135
8 -0.0351, 0.0261 -0.0912, 0.0972 -0.0617, 0.0632 -0.0754, 0 .0944 0.0147, -0.0231 0.0326, -0 .0413 0.0111, -0 .0147
9 -0.0273, 0.0141 -0.0729, 0.0858 -0.0428, 0.0437 -0.0458, 0.082 0.00969, -0.019 0.027, -0 .0403 0.0121, -0 .016
10 -0.0188, 0.00103 -0.0529, 0 .0734 -0.0222, 0.0224 -0.0135, 0.0686 0.00425, -0.0146 0.0209, -0.0392 0.0133, -0 .0174
11 -0.00885, -0.0143 -0.0294, 0.0589 0.002, -0.00253 0.0244, 0 .0527 -0.00215, -0.00934 0.0137, -0 .0379 0.0146, -0 .019
Table F.69: JES uncertainties (components 22-28) for p^mm == 120GeV and AR: 2.2-2.6
Bin JES 22 % JES 23 % JES 24 % JE S 25 % JES 26 % JES 27 % JES 28 %
1 -0.0493, 0.0736 -0.0561, 0.0603 -0 .0275, 0.0332 -0.0129, 0.0384 0.00187, 0.0397 0.0252, 0.0135 -0.0126, 0 .0157
2 -0.0413, 0.0622 -0.0472, 0.0522 -0.0246, 0.0294 -0.0158, 0.0363 -0.00616, 0 .0379 0.0154, 0 .0155 -0 .0107, 0 .0126
3 -0.0342, 0.0522 -0.0392, 0.045 -0.0221, 0.0261 -0.0183, 0.0344 -0.0133, 0.0363 0.00664, 0.0173 -0 .00901, 0 .00995
4 -0.0272, 0.0423 -0.0314, 0.0379 -0.0196, 0 .0228 -0.0207, 0.0325 -0 .0203, 0 .0347 -0 .0019, 0.0191 -0 .00735, 0.00732
5 -0.0201, 0.0322 -0.0235, 0 .0307 -0.0171, 0.0194 -0.0232, 0.0306 -0.0274, 0.0331 -0 .0106, 0 .0208 -0 .00565, 0.00463
6 -0.0128, 0.0219 -0.0153, 0.0233 -0.0145, 0.0159 -0.0258, 0.0287 -0.0347, 0.0315 -0 .0195, 0 .0226 -0 .00391, 0.00187
7 -0.00543, 0.0114 -0.00708, 0.0158 -0.0118, 0.0124 -0.0284, 0.0268 -0.0421, 0 .0299 -0 .0286 , 0 .0245 -0.00215, -0.000933
8 0.0024, 0.000282 0.00169, 0.00788 -0.00903, 0 .00872 -0.0312, 0.0247 -0 .05, 0.0281 -0 .0382, 0 .0264 -0 .000276, -0.0039
9 0.0107, -0.0114 0.0109, -0.000498 -0.00609, 0.00481 -0.0341, 0.0225 -0.0583, 0.0263 -0 .0483, 0 .0285 0.00169, -0.00703
10 0.0196, -0.0242 0.021, -0.00962 -0.00288, 0 .000552 -0.0373, 0.0201 -0.0673, 0.0243 -0 .0594, 0 .0307 0.00384, -0 .0104
11 0.0302, -0.0391 0.0328, -0.0203 0.000888, -0 .00446 -0.041, 0.0173 -0.0779, 0 .0219 -0.0723, 0 .0334 0.00636, -0.0144
Table F.70: JES uncertainties (components 29-35) for =  120GeV and AR: 2.2-2.6
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JES 34 % JE S 35 %
1 0.00543, -0.00387 0.0104, -0.000762 -0.000454, -0.0183 0.00792, -0 .0358 0.037, -0 .0487 0.0752, -0 .0727 0.156, -0 .103
2 0.00426, -0.00199 0.00876, 0.000188 -0.000464, -0.0143 0.00876, -0 .0307 0.0354, -0.0452 0.0719, -0 .0694 0.144, -0 .0997
3 0.00322, -0.000321 0.00729, 0.00103 -0.000473, -0.0108 0.0095, -0.0262 0.0341, -0.0422 0 .069, -0.0665 0.134, -0 .0968
4 0.0022, 0.00131 0.00585, 0.00186 -0.000482, -0.00726 0.0102, -0 .0218 0.0328, -0.0392 0.0661, -0.0637 0.123, -0 .0939
5 0.00116, 0.00298 0.00438, 0 .0027 -0.000491, -0.0037 0.011, -0 .0174 0.0314, -0.0361 0.0632, -0.0608 0.113, -0 .0909
6 9.69e-05, 0.00469 0.00288, 0.00357 -0.0005, -4.88e-05 0.0117, -0 .0128 0.0301, -0.033 0.0602, -0.0578 0.102, -0.0879
7 -0.000984, 0.00643 0.00135, 0.00445 -0.000509, 0.00366 0.0125, -0.0081 0.0287, -0.0298 0.0572, -0.0548 0.0908, -0 .0848
8 -0.00213, 0.00827 -0.000264, 0.00538 -0.000519, 0.00759 0.0133, -0 .00315 0.0272, -0.0264 0.0539, -0 .0516 0.0792, -0 .0816
9 -0.00334, 0.0102 -0.00197, 0.00636 -0.000529, 0.0117 0.0142, 0.00205 0.0256, -0.0228 0.0505, -0.0482 0.0669, -0 .0782
10 -0.00465, 0.0123 -0.00382, 0.00742 -0.00054, 0.0162 0.0152, 0.00772 0.0239, -0.019 0.0468, -0.0445 0.0536, -0 .0744
11 -0.0062, 0.0148 -0.006, 0.00868 -0.000553, 0.0215 0.0163, 0.0144 0.0219, -0.0144 0.0425, -0.0402 0.0379, -0.0701
Table F.71: JES uncertainties (components 36-42) for p"„in =  120GeV and AR: 2.2-2.6
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JE S 41 % JE S 42 %
1 0.126, -0.103 -0.0658, 0.0108 -0.0441, 0.00923 -0.0532, 0.0235 -0 .0271, 0 .0148 -0 .0229, 0.00799 0.0132, 0.00266
2 0.118, -0.0995 -0.0496, 0.00388 -0.0363, 0.00727 -0.0447, 0.019 -0.0224, 0 .014 -0.0204, 0.00775 0.00925, 0.00452
3 0.11, -0.0967 -0.0352, -0.00226 -0.0295, 0.00553 -0.0371, 0.0149 -0.0182, 0.0133 -0.0181, 0 .00754 0.00576, 0.00617
4 0.103, -0.0938 -0.0212, -0.00828 -0.0227, 0.00383 -0.0296, 0.011 -0.014, 0.0126 -0 .0159, 0 .00733 0.00234, 0.00779
5 0.0962, -0.0909 -0.00678, -0.0144 -0.0159, 0.00209 -0.022, 0.00697 -0.0098, 0 .0118 -0.0136, 0.00712 -0.00115, 0 .00944
6 0.0887, -0.088 0.00795, -0.0207 -0.00882, 0.000313 -0.0142, 0.00284 -0.00546, 0.0111 -0 .0113, 0 .0069 -0.00473, 0.0111
7 0.0812, -0.085 0.0229, -0.0271 -0.00167, -0.0015 -0.00628, -0.00134 -0.00107, 0.0103 -0.00891, 0.00668 -0.00837, 0 .0129
8 0.0733, -0.0818 0.0388, -0.0339 0.00591, -0.00341 0.00212, -0.00578 0.0036, 0.00951 -0.0064, 0 .00645 -0.0122, 0 .0147
9 0.0649, -0.0784 0.0555, -0.041 0.0139, -0.00543 0.011, -0.0105 0.00851, 0.00866 -0.00377, 0.0062 -0 .0163, 0 .0166
10 0.0557, -0.0748 0.0736, -0.0488 0.0226, -0.00763 0.0206, -0.0155 0.0139, 0.00773 -0.000894, 0 .00594 -0 .0207 , 0 .0187
11 0.045, -0.0705 0.095, -0.0579 0.0328, -0.0102 0.0319, -0.0215 0.0201, 0.00664 0.00248, 0.00562 -0.0259, 0.0211
Table F.72: JES uncertainties (components 43-49) for p^ mm =  120GeV and AR: 2.2-2.6
Bin JES 43 % JES 44 % JES 45 % JES 46 % JE S 47 % JE S 48 % JES 49 %
1 0.0167, 0.00673 0.0135, 0.000453 0.013, -0.0142 -0.00094, -0 .000219 0.00016, 0.00706 0.793, -0 .973 0.269, -0 .299
2 0.0128, 0.00688 0.01, 0.000464 0.00974, -0.0109 -0.000961, -0 .000224 0.000164, 0.00551 0.745, -0 .894 0.263, -0.291
3 0.00941, 0.00702 0.00687, 0.000473 0.00685, -0.00792 -0.00098, -0.000228 0.000167, 0.00414 0.702, -0 .825 0.257, -0.283
4 0.00605, 0.00715 0.00381, 0.000483 0.00402, -0.00504 -0.000999, -0.000232 0.00017, 0.00279 0.66, -0 .757 0.251, -0.276
5 0.00263, 0.00728 0.00068, 0.000492 0.00112, -0.0021 -0.00102, -0 .000236 0.000174, 0.00142 0.618, -0 .688 0.245, -0.269
6 -0.000883, 0.00742 -0.00253, 0.000501 -0.00184, 0.000906 -0.00104, -0 .00024 0.000177, 1.21e-05 0.574, -0 .616 0.239, -0.261
7 -0.00445, 0.00756 -0.00578, 0.000511 -0.00485, 0.00396 -0.00106, -0 .000245 0.000181, -0.00142 0.53, -0 .544 0.233, -0 .254
8 -0.00823, 0.00771 -0.00923, 0.000522 -0.00805, 0.0072 -0.00108, -0 .000249 0.000185, -0 .00293 0.483, -0 .468 0.226, -0.245
9 -0.0122, 0.00786 -0.0129, 0.000532 -0.0114, 0.0106 -0.0011, -0 .000254 0.000189, -0 .00453 0.434 , -0 .387 0.219, -0 .237
10 -0.0165, 0.00803 -0.0168, 0.000544 -0.0151, 0.0143 -0.00112, -0.000259 0.000193, -0 .00626 0.38, -0 .299 0.212, -0 .228
11 -0.0216, 0.00823 -0.0215, 0.000558 -0.0194, 0.0187 -0.00115, -0.000266 0.000198, -0 .0083 0.317, -0 .196 0.203, -0 .217
Table F.73: JES uncertainties (components 50-56) for p£min = 120GeV and AR: 2.2-2.6
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JES 55 % JES 56 %
1 -0.000109, -0.000255 -0.000239, -0.000239 -0.0553, 0.0656 0.0422, 0.0272 0.0433, -0.0845 0.536, -0 .446 0.591, -0 .559
2 -0.000111, -0.000261 -0.000244, -0.000244 -0.0389, 0.041 0.0463, 0.00891 0.0089, -0.0398 0.563, -0 .493 0.637, -0.615
3 -0.000113, -0.000266 -0.000249, -0.000249 -0.0242, 0.0192 0.05, -0.0073 -0.0216, -0.000196 0.586, -0 .535 0.678, -0 .666
4 -0.000115, -0.000271 -0.000254, -0.000254 -0.00988, -0.00221 0.0536, -0.0232 -0.0515, 0.0387 0.61, -0 .575 0.718, -0 .715
5 -0.000117, -0.000277 -0.000259, -0.000259 0.00475, -0.024 0.0573, -0.0394 -0.0821, 0.0783 0.633, -0 .617 0.759, -0 .765
6 -0.000119, -0.000282 -0.000264, -0.000264 0.0198, -0.0464 0.061, -0.056 -0.113, 0.119 0.658, -0 .659 0.801, -0 .816
7 -0.000121, -0.000287 -0.000269, -0.000269 0.035, -0.0691 0.0649, -0.0729 -0.145, 0.16 0.682, -0 .703 0.844, -0 .868
8 -0.000123, -0.000293 -0.000274, -0.000274 0.0511, -0.0932 0.0689, -0.0908 -0.179, 0.204 0.708, -0 .749 0.889, -0.923
9 -0.000125, -0.000299 -0.000279, -0.000279 0.0681, -0.119 0.0732, -0.11 -0.214, 0.25 0.736, -0 .797 0.937, -0.981
10 -0.000127, -0.000305 -0.000286, -0.000286 0.0866, -0.146 0.0778, -0.13 -0.253, 0 .3 0.766, -0 .849 0.988, -1 .04
11 -0.00013, -0.000313 -0.000293, -0.000293 0.108, -0.179 0.0833, -0.154 -0.298, 0.359 0.801, -0.911 1.05, -1.12
to
CO
T able F .74: Summary of data  with the uncertainties for in =  200G e V  and A R :  1.0-1.4
Bin Number data point Data stat.% unfolding stat.% MC shape Rdr % MC shape a% JER % rf resolution % <f> resolution %
1 0.000437 8.27 1.84 0.187, -0.179 -0.0886, 0.088 -0.267 -0.136 -0.145
2 0.00079 6 . 0 1 2.42 0.176, -0.165 -0.0795, 0.0796 -0.223 -0.119 -0 . 1 2
3 0 . 0 0 1 1 2 4.35 2.87 0.166, -0.153 -0.0715, 0.0721 -0.184 -0.103 -0.0969
4 0.00183 4.03 2.25 0.156, -0.142 -0.0636, 0.0647 -0.145 -0.0881 -0.0748
5 0.00288 2.93 1.82 0.146, -0.13 -0.0555, 0.0572 -0.106 -0.0726 -0.0521
6 0.00375 2.19 1.54 0.136, -0.118 -0.0472, 0.0496 -0.0661 -0.0568 -0.0289
7 0.0051 0.834 1.31 0.126, -0.106 -0.0388, 0.0418 -0.0254 -0.0407 -0.00533
8 0.00635 1.44 0.991 0.115, -0.0928 -0.0299, 0.0335 0.0178 -0.0237 0.0197
9 0.00742 3.03 0.837 0.103, -0.0792 -0.0205, 0.0248 0.0632 -0.00576 0.0459
1 0 0.00791 7.6 1 0.0906, -0.0643 -0.0103, 0.0153 0.113 0.0138 0.0746
1 1 0.00802 28.8 0.912 0.0758, -0.0467 0.00165, 0.00414 0.171 0.0367 0.108
to
T able F .75: JES uncertainties (components 1-7) for p^mm =  200G e V  and A R: 1.0-1.4
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JES 6  % JES 7 %
1 0.684, 0.54 0.368, -0.0247 0.32, 0.353 0.208, -0.0558 0.000832, 0.327 0.147, 0.382 0.44, -0.0105
2 0.673, 0.298 0.343, -0.0865 0.324, 0.199 0.198, -0.0934 0.0308, 0.21 0.163, 0.214 0.405, -0.0757
3 0.663, 0.0841 0.321, -0.141 0.328, 0.0623 0.189, -0.127 0.0574, 0.106 0.178, 0.0658 0.374, -0.134
4 0.654, -0.126 0.3, -0.195 0.332, -0.0716 0.181, -0.159 0.0834, 0.00411 0.192, -0.0799 0.344, -0.19
5 0.644, -0.34 0.278, -0.25 0.336, -0.208 0.172, -0.193 0.11, -0.0998 0.206, -0.229 0.312, -0.248
6 0.634, -0.56 0.255, -0.306 0.34, -0.348 0.163, -0.227 0.137, -0.206 0.221, -0.381 0.281, -0.308
7 0.625, -0.783 0.232, -0.363 0.344, -0.49 0.153, -0.261 0.165, -0.314 0.236, -0.536 0.248, -0.368
8 0.614, -1.02 0.208, -0.424 0.349, -0.641 0.143, -0.298 0.194, -0.429 0.252, -0.7 0.214, -0.432
9 0.603, -1.27 0.182, -0.487 0.353, -0.8 0.133, -0.337 0.225, -0.55 0.269, -0.872 0.178, -0.499
1 0 0.591, -1.54 0.154, -0.557 0.358, -0.973 0.122, -0.379 0.259, -0.681 0.287, -1.06 0.139, -0.572
1 1 0.576, -1.86 0.121, -0.638 0.364, -1.18 0.108, -0.429 0.298, -0.835 0.309, -1.28 0.0924, -0.658
Table F .76: JES uncertainties (components 8-14) for Pj^in ~  200G e V  and A R: 1.0-1.4
Bin No. JES 8  % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JES 14 %
1 0.172, 0.417 0.116, 0.113 0.482, 0.594 0.0308, -0.0797 0.496, 0.153 0.447, 0.124 -0.113, 0.0671
2 0.185, 0.252 0.122, 0.0366 0.514, 0.342 0.0238, -0.0629 0.448, 0.0825 0.396, 0.0724 -0.0939, 0.0658
3 0.196, 0.106 0.127, -0.0317 0.543, 0.118 0.0176, -0.048 0.405, 0.02 0.351, 0.0266 -0.0766, 0.0646
4 0.207, -0.0373 0.131, -0.0987 0.571, -0.102 0.0115, -0.0333 0.363, -0.0413 0.307, -0.0184 -0.0596, 0.0634
5 0.218, -0.184 0.136, -0.167 0.6, -0.326 0.00529, -0.0184 0.321, -0.104 0.262, -0.0643 -0.0423, 0.0622
6 0.23, -0.333 0.141, -0.237 0.63, -0.555 -0.00109, -0.00312 0.277, -0.168 0.216, -0 . 1 1 1 -0.0246, 0.061
7 0.242, -0.486 0.146, -0.308 0.66,-0.789 -0.00756, 0.0124 0.232, -0.233 0.169, -0.159 -0.00659, 0.0598
8 0.254, -0.647 0.151, -0.383 0.692,-1.04 -0.0144, 0.0289 0.185, -0.302 0.119, -0.21 0.0125, 0.0585
9 0.267, -0.817 0.157, -0.463 0.725, -1.3 -0.0217, 0.0462 0.135, -0.375 0.0664, -0.263 0.0326, 0.0571
1 0 0.281, -1 0.163, -0.549 0.762, -1.58 -0.0295, 0.0651 0.0809, -0.454 0.00924, -0.321 0.0545, 0.0556
1 1 0.298, -1.22 0.17, -0.651 0.804, -1.91 -0.0388, 0.0873 0.0172, -0.547 -0.0579, -0.389 0.0802, 0.0538
T able F .77: JES uncertainties (components 15-21) for in =  200G e V  and A R: 1.0-1.4
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JES 20 % JES 21 %
1 -0.0784, -0.158 -0.341, -0.0105 -0.0847, -0.0849 -0.367, 0.0466 0.0624, -0.035 0.182, -0.0722 0.174, -0.0658
2 -0.073, -0.116 -0.299, -0.0107 -0.0888, -0.0721 -0.32, 0.0386 0.0515, -0.0292 0.155, -0.0645 0.149, -0.0582
3 -0.0683, -0.0797 -0.261, -0.0109 -0.0924, -0.0609 -0.278, 0.0315 0.0419, -0.0239 0.131, -0.0576 0.127, -0.0515
4 -0.0637, -0.0436 -0.225, -0.0111 -0.0959, -0.0498 -0.236, 0.0246 0.0324, -0.0188 0.108, -0.0509 0.106, -0.0449
5 -0.059, -0.00687 -0.187,-0.0113 -0.0995, -0.0385 -0.194, 0.0175 0.0228, -0.0136 0.0841, -0.044 0.0838, -0.0382
6 -0.0541, 0.0308 -0.149, -0.0115 -0.103, -0.0269 -0.151, 0.0102 0.0129, -0.00829 0.0596, -0.037 0.0613, -0.0314
7 -0.0492, 0.0691 -0 .1 1 , -0.0118 -0.107, -0.0152 -0.108, 0.00278 0.00291, -0.00287 0.0348, -0.0298 0.0385, -0.0244
8 -0.044, 0.11 -0.0686, -0 . 0 1 2 -0.111, -0.00275 -0.0614, -0.00506 -0.00772, 0.00288 0.00854, -0.0223 0.0143, -0.017
9 -0.0385, 0.152 -0.0252, -0.0122 -0.115, 0.0104 -0.0127, -0.0133 -0.0189, 0.00892 -0.0191, -0.0143 -0.0111, -0.00919
1 0 -0.0325, 0.199 0.0221, -0.0125 -0.119, 0.0246 0.0404, -0.0223 -0.0311, 0.0155 -0.0493, -0.0056 -0.0388, -0.000713
11 -0.0255, 0.254 0.0778, -0.0128 -0.125, 0.0414 0.103, -0.0328 -0.0454, 0.0233 -0.0847, 0.00461 -0.0714, 0.00926
T able F .78: JES uncertainties (components 22-28) for p^mm ~  200G e V  and A R: 1.0-1.4
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JES 27 % JES 28 %
1 0.307, -0.0955 0.0936, -0.0167 -0.0532, 0.0871 -0.0922, 0.00662 -0.0758, -0.111 -0.0833, -0.125 0.0825, -0.108
2 0.261, -0.0881 0.076, -0.0142 -0.0544, 0.0818 -0.0855, 0.023 -0.0831, -0.0808 -0.0815, -0.082 0.0683, -0.0889
3 0.221, -0.0815 0.0603, -0.012 -0.0554, 0.077 -0.0796, 0.0376 -0.0896, -0.0542 -0.08, -0.0441 0.0557, -0.0721
4 0.182, -0.0751 0.045, -0.00978 -0.0565, 0.0723 -0.0738, 0.0519 -0.0959, -0.0283 -0.0784, -0.00685 0.0434, -0.0556
5 0.142, -0.0685 0.0293, -0.00754 -0.0575, 0.0675 -0.0678, 0.0665 -0.102, -0.00173 -0.0768, 0.0311 0.0308, -0.0388
6 0 .1 , -0.0618 0.0133, -0.00524 -0.0586, 0.0626 -0.0617, 0.0814 -0.109, 0.0255 -0.0752, 0.07 0.0179, -0.0215
7 0.0587, -0.0549 -0.003, -0.0029 -0.0597, 0.0577 -0.0556, 0.0966 -0.116, 0.0531 -0.0736, 0.11 0.00482, -0.004
8 0.0143, -0.0477 -0.0203, -0.000428 -0.0609, 0.0524 -0.049, 0.113 -0.123, 0.0823 -0.0718, 0.151 -0.00907, 0.0146
9 -0.0323, -0.04 -0.0385, 0.00218 -0.0621, 0.0469 -0.0421, 0.13 -0.13, 0.113 -0.07, 0.196 -0.0237, 0.0341
1 0 -0.0831, -0.0317 -0.0582, 0.00501 -0.0635, 0.0408 -0.0346, 0.148 -0.139, 0.147 -0.068, 0.244 -0.0396, 0.0554
1 1 -0.143, -0.022 -0.0815, 0.00835 -0.065, 0.0337 -0.0258, 0.17 -0.148, 0.186 -0.0657, 0.3 -0.0583, 0.0804
to
00
T able F .79: JES uncertainties (components 29-35) for =  200GeV" and A R: 1.0-1.4
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JES 34 % JES 35 %
1 0.0451, -0.0904 0.0495, -0.101 0.0392, -0.0807 0.0239, -0.12 0.0377, -0.0365 0.00606, -0.0713 0.0732, -0.13
2 0.0335, -0.0698 0.0384, -0.0806 0.0306, -0.0623 0.0179, -0.0964 0.0316, -0.0263 0.0062, -0.058 0.0666, -0 . 1 1 2
3 0.0233, -0.0514 0.0286, -0.0622 0.0229, -0.0459 0.0127, -0.0753 0.0262, -0.0172 0.00632, -0.0461 0.0607, -0.0966
4 0.0133, -0.0335 0.0189, -0.0442 0.0154, -0.0298 0.0075, -0.0546 0.0209, -0.00825 0.00644, -0.0346 0.055, -0.081
5 0.00302, -0.0152 0.00908, -0.0258 0.00769, -0.0134 0.00224, -0.0334 0.0155, 0.000854 0.00656, -0.0227 0.0491, -0.0651
6 -0.00749, 0.00362 -0.00102, -0.0069 -0.000178, 0.00343 -0.00316, -0.0117 0.00994, 0.0102 0.00668, -0.0106 0.0431, -0.0488
7 -0.0181, 0.0227 -0.0113, 0.0123 -0.00816, 0.0205 -0.00864, 0.0103 0.00432, 0.0197 0.0068, 0.00169 0.037, -0.0322
8 -0.0295, 0.0429 -0.0221, 0.0326 -0.0166, 0.0386 -0.0145, 0.0337 -0.00164, 0.0297 0.00694, 0.0147 0.0305, -0.0147
9 -0.0413, 0.0642 -0.0336, 0.054 -0.0255, 0.0576 -0.0206, 0.0582 -0.00792, 0.0403 0.00708, 0.0285 0.0237, 0.00377
1 0 -0.0543, 0.0874 -0.046, 0.0772 -0.0353, 0.0784 -0.0272, 0.085 -0.0148, 0.0518 0.00723, 0.0434 0.0163, 0.0239
1 1 -0.0695, 0.115 -0.0607, 0.105 -0.0467, 0.103 -0.0351, 0.116 -0.0228, 0.0653 0.00741, 0.061 0.00757, 0.0475
T able  F .80: JES uncertainties (components 36-42) for p ^ m m  =  200G eV  and A R: 1.0-1.4
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JES 41 % JES 42 %
1 0.253, -0.217 0.625, -0.0769 0.0367, -0.0816 0.00114, -0.0677 -0.0428, 0.0176 0.00901, 0.00687 0.0103, 0.0133
2 0.218, -0.191 0.538, -0.0857 0.0357, -0.071 0.00459, -0.0589 -0.0419, 0.0208 -0.00363, 0.0155 0.00253, 0.0195
3 0.188, -0.168 0.46, -0.0936 0.0348, -0.0615 0.00765, -0.051 -0.041, 0.0236 -0.0148, 0.0231 -0.00441, 0.025
4 0.158, -0.145 0.384, -0.101 0.034, -0.0522 0.0107, -0.0434 -0.0402, 0.0264 -0.0258, 0.0306 -0.0112, 0.0304
5 0.127, -0.122 0.306, -0.109 0.0331, -0.0427 0.0137, -0.0355 -0.0393, 0.0292 -0.0371, 0.0383 -0.0181, 0.0359
6 0.0953, -0.0977 0.227, -0.117 0.0322, -0.033 0.0169, -0.0275 -0.0385, 0.0321 -0.0486, 0.0461 -0.0252, 0.0416
7 0.0634, -0.0735 0.146, -0.125 0.0313, -0.0232 0.0201, -0.0193 -0.0376, 0.035 -0.0603, 0.0541 -0.0325, 0.0473
8 0.0295, -0.0478 0.0603, -0.134 0.0304, -0.0127 0.0234, -0.0107 -0.0366, 0.0381 -0.0726, 0.0626 -0.0401, 0.0534
9 -0.00617, -0.0208 -0.0299, -0.143 0.0294, -0.00175 0.027, -0.00159 -0.0356, 0.0414 -0.0857, 0.0714 -0.0482, 0.0598
1 0 -0.045, 0.00865 -0.128, -0.153 0.0283, 0.0102 0.0309, 0.00832 -0.0346, 0.0449 -0.0999, 0.0811 -0.0569, 0.0667
1 1 -0.0907, 0.0433 -0.244, -0.165 0.027, 0.0243 0.0354, 0.02 -0.0333, 0.0491 -0.117, 0.0925 -0.0672, 0.0749
T able F .81: JES uncertainties (components 43-49) for p ^ in =  200G'eV and A R :  1.0-1.4
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JES 48 % JES 49 %
1 -0.0401, 0.0309 0.0545, 0.0155 0.039, -0.0956 0.0403, -0.122 -0.0596, -0.000692 0.384, -0.58 0.367, -0.134
2 -0.0442, 0.0359 0.042, 0.0158 0.0294, -0.0757 0.032, -0.0985 -0.0485, -0.000708 0.433, -0.612 0.349, -0.155
3 -0.0479, 0.0403 0.0308, 0.0161 0.0209, -0.0579 0.0246, -0.0778 -0.0386, -0.000723 0.476, -0.64 0.332, -0.174
4 -0.0515, 0.0447 0.0199, 0.0164 0.0126, -0.0405 0.0174, -0.0575 -0.0289, -0.000737 0.518, -0.668 0.317, -0.192
5 -0.0551, 0.0491 0.00882, 0.0167 0.0041, -0.0228 0.01, -0.0368 -0.019, -0.000752 0.561, -0.696 0.301, -0.211
6 -0.0589, 0.0537 -0.00259, 0.017 -0.00462, -0.0046 0.0025, -0.0156 -0.00889, -0.000767 0.606, -0.725 0.284, -0.23
7 -0.0627, 0.0583 -0.0142, 0.0174 -0.0135, 0.0139 -0.00516, 0.00592 0.0014, -0.000782 0.651, -0.755 0.267, -0.25
8 -0.0667, 0.0633 -0.0264, 0.0177 -0.0228, 0.0334 -0.0133, 0.0288 0.0123, -0.000799 0.698, -0.786 0.249, -0.271
9 -0.071, 0.0684 -0.0394, 0.0181 -0.0327, 0.054 -0.0218, 0.0528 0.0238, -0.000816 0.748, -0.819 0.231, -0.292
1 0 -0.0756, 0.074 -0.0534, 0.0184 -0.0435, 0.0765 -0.0311, 0.079 0.0363, -0.000834 0.803, -0.855 0.21, -0.316
1 1 -0.0811, 0.0807 -0.07, 0.0189 -0.0561, 0.103 -0.0421, 0.11 0.051, -0.000856 0.867, -0.897 0.186, -0.344
T able  F .82: JES uncertainties (components 50-56) for p^mm =  200G e V  and A R :  1.0-1.4
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JES 55 % JES 56 %
1 0.000253, -1.76e-05 1.24e-05, 1.24e-05 -0.145, 0.508 0.0649, 0.0873 0.128, 0.0764 0.906, 0.225 0.291, 0.842
2 0.000259, -1.81e-05 1.27e-05, 1.27e-05 -0.112, 0.411 0.0586, 0.0622 0.0533, 0.0975 0.86, 0.0397 0.459, 0.459
3 0.000264, -1.85e-05 1.3e-05, 1.3e-05 -0.0819, 0.324 0.0531, 0.0399 -0.0127, 0.116 0.82, -0.125 0.608, 0.119
4 0.00027, -1.89e-05 1.32e-05, 1.32e-05 -0.0527, 0.239 0.0476, 0.018 -0.0774, 0.135 0.78, -0.286 0.754, -0.214
5 0.000275, -1.92e-05 1.35e-05, 1.35e-05 -0.023, 0.152 0.0421, -0.00431 -0.143, 0.153 0.74, -0.45 0.903, -0.555
6 0.000281, -1.97e-05 1.38e-05, 1.38e-05 0.00747, 0.0634 0.0364, -0.0272 -0.211, 0.173 0.698, -0.618 1.06, -0.903
7 0.000286, -2.01e-05 1.4e-05, 1.4e-05 0.0384, -0.0269 0.0306, -0.0504 -0.28, 0.192 0.656, -0.789 1 .2 1 , -1.26
8 0.000293, -2.05e-05 1.43e-05, 1.43e-05 0.0712, -0.123 0.0245, -0.075 -0.353, 0.213 0.612, -0.97 1.38, -1.63
9 0.000299, -2.09e-05 1.46e-05, 1.46e-05 0.106, -0.223 0.018, -0 . 1 0 1 -0.429, 0.234 0.565, -1.16 1.55, -2.03
1 0 0.000306, -2.14e-05 1.49e-05, 1.49e-05 0.143, -0.333 0.011, -0.129 -0.513, 0.258 0.514, -1.37 1.74, -2.46




T able F .83: Summary of data  with the uncertainties for p^mm =  200G e V  and A R :  1.4-1.8
Bin Number data point Data stat.% unfolding stat.% MC shape Rdr % MC shape a% JER % T] resolution % (f) resolution %
1 0.00051 7.69 1.96 0.177, -0.202 -0.136, 0.139 -0.336 -0.0797 0.0403
2 0.000979 5.47 2 . 8 8 0.167, -0.186 -0.121, 0.125 -0.292 -0.0719 0.0309
3 0.00167 3.65 4.07 0.158, -0.171 -0.108, 0 . 1 1 2 -0.252 -0.0649 0.0226
4 0.00261 3.39 3.16 0.149, -0.157 -0.0952, 0.0991 -0.214 -0.0581 0.0144
5 0.00351 2.65 1.99 0.14, -0.142 -0.0821, 0.0862 -0.175 -0.0512 0.00608
6 0.00521 1.9 1.5 0.131, -0.127 -0.0686, 0.0729 -0.134 -0.044 -0.00248
7 0.00671 0.727 1.4 0 .1 2 1 , -0 . 1 1 2 -0.0549, 0.0594 -0.0933 -0.0368 -0 . 0 1 1 2
8 0.00839 1.27 1.06 0.111, -0.0953 -0.0404, 0.0451 -0.0499 -0.0291 -0.0204
9 0.00949 2.69 0.851 0.101, -0.0782 -0.0252, 0.0301 -0.00428 -0 . 0 2 1 1 -0.03
1 0 0 . 0 1 0 1 6.77 1.06 0.0897, -0.0596 -0.00856, 0.0137 0.0454 -0.0123 -0.0406




T able F .84: JES uncertainties (components 1-7) for p^min =  200G e V  and A R: 1.4-1.8
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JES 6  % JES 7 %
1 -0.094, -0.124 -0.0251, -0.428 -0.14, -0.0672 -0.232, -0.256 -0.0133, -0.32 -0.393, 0.17 0.161, -0.445
2 0.0441, -0.238 0.0217, -0.404 -0.0512, -0.142 -0.165, -0.255 0.0279, -0.319 -0.264, 0.055 0.184, -0.426
3 0.167, -0.34 0.0633, -0.382 0.0274, -0.209 -0.105, -0.253 0.0644, -0.318 -0.149, -0.047 0.204, -0.408
4 0.287, -0.44 0.104, -0.36 0.104, -0.274 -0.0462, -0.251 0.1, -0.317 -0.0358, -0.147 0.224, -0.391
5 0.41, -0.542 0.146, -0.338 0.183, -0.341 0.0138, -0.25 0.137, -0.316 0.0793, -0.249 0.244, -0.374
6 0.535, -0.646 0.188, -0.316 0.264, -0.409 0.0753, -0.248 0.174, -0.315 0.197, -0.353 0.264, -0.356
7 0.663, -0.752 0.231, -0.293 0.345, -0.479 0.138, -0.246 0.212, -0.314 0.317, -0.459 0.285, -0.338
8 0.798, -0.864 0.277, -0.269 0.432, -0.552 0.204, -0.245 0.253, -0.313 0.444, -0.572 0.308, -0.319
9 0.941, -0.983 0.326, -0.244 0.523, -0.63 0.274, -0.243 0.295, -0.312 0.578, -0.69 0.331, -0.299
1 0 1 .1 , - 1 .1 1 0.378, -0.216 0.623, -0.714 0.349, -0.241 0.341, -0.311 0.723, -0.819 0.357, -0.277
1 1 1.28, -1.26 0.44, -0.183 0.74, -0.813 0.439, -0.238 0.396, -0.309 0.894, -0.971 0.386, -0.251
T able F.85: JES uncertainties (components 8-14) for =  200G e V  and A R :  1.4-1.8
Bin No. JES 8  % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JES 14 %
1 -0.341, 0.167 0.125, -0.343 -0.00241, -0.482 0.0143, -0.0285 0.517, -0.144 0.352, -0.0756 -0.134, 0.000497
2 -0.222, 0.0553 0.131, -0.322 0.116, -0.54 0.0113, -0.0229 0.462, -0.157 0.319, -0.0942 -0.115, 0.000508
3 -0.117, -0.0435 0.137, -0.303 0.222, -0.592 0.00875, -0.018 0.414, -0.169 0.289, -0.111 -0.0971, 0.000517
4 -0.0137, -0.14 0.143, -0.285 0.325, -0.643 0.00621, -0.0132 0.366, -0.18 0.259, -0.127 -0.0799, 0.000526
5 0.0917, -0.239 0.149, -0.266 0.43, -0.695 0.00362, -0.00823 0.318, -0.192 0.229, -0.143 -0.0623, 0.000536
6 0.2, -0.34 0.155, -0.247 0.538, -0.748 0.000967, -0.00317 0.268, -0.204 0.199, -0.16 -0.0442, 0.000545
7 0.31, -0.443 0.161, -0.228 0.648, -0.802 -0.00173, 0.00196 0.218, -0.216 0.168, -0.177 -0.0259, 0.000555
8 0.426, -0.552 0.167, -0.207 0.764, -0.86 -0.00459, 0.0074 0.164, -0.229 0.134, -0.195 -0.00653, 0.000565
9 0.548, -0.667 0.174, -0.186 0.887, -0.92 -0.00759, 0.0131 0.108, -0.242 0.0997, -0.215 0.0139, 0.000576
1 0 0.682, -0.792 0.181, -0.162 1.02, -0.986 -0.0109, 0.0194 0.0468, -0.257 0.0618, -0.235 0.0361, 0.000588
1 1 0.839, -0.939 0.19, -0.135 1.18, -1.06 -0.0147, 0.0267 -0.0253, -0.275 0.0173, -0.26 0.0623, 0.000602
toCnCn
T able F .86: JES uncertainties (components 15-21) for =  200G e V  and A R :  1.4-1.8
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JES 20 % JES 21 %
1 -0.06, 0.159 -0.496, 0.0671 -0.262, 0.272 -0.365, 0.00483 0.0728, 0.0104 0.0497, -0.0228 0.119, -0.0653
2 -0.0563, 0.136 -0.423, 0.0529 -0.225, 0.226 -0.307, 0.00129 0.0607, 0.00651 0.0463, -0.0292 0.105, -0.0638
3 -0.0531, 0.117 -0.358, 0.0404 -0.192, 0.186 -0.255, -0.00185 0.05, 0.00305 0.0433, -0.0348 0.0921, -0.0624
4 -0.0499, 0.0971 -0.294, 0.0281 -0.159, 0.146 -0.204, -0.00493 0.0395, -0.000336 0.0403, -0.0403 0.0796, -0.061
5 -0.0466, 0.0773 -0.229, 0.0155 -0.126, 0.105 -0.151, -0.00807 0.0289, -0.00379 0.0373, -0.0459 0.0668, -0.0597
6 -0.0433, 0.057 -0.162, 0.00266 -0.092, 0.0638 -0.098, -0.0113 0.0179, -0.00734 0.0343, -0.0516 0.0536, -0.0583
7 -0.0399, 0.0363 -0.0938, -0.0104 -0.0575, 0.0216 -0.0438, -0.0146 0.00675, -0.0109 0.0311, -0.0575 0.0403, -0.0569
8 -0.0363, 0.0144 -0.0219, -0.0243 -0.0209, -0.0231 0.0138, -0.018 -0.00506, -0.0148 0.0278, -0.0637 0.0262, -0.0554
9 -0.0326, -0.00858 0.0539, -0.0388 0.0176, -0.0702 0.0743, -0.0217 -0.0175, -0.0188 0.0243, -0.0702 0.0113, -0.0538
1 0 -0.0285, -0.0337 0.136, -0.0547 0.0596, -0.121 0.14, -0.0257 -0.031, -0.0231 0.0205, -0.0773 -0.00492, -0.052
11 -0.0237, -0.0631 0.233, -0.0734 0.109, -0.182 0.218, -0.0303 -0.0469, -0.0283 0.0161, -0.0856 -0.024, -0.05
T able F .87: JES uncertainties (components 22-28) for p£„rlin =  200G e V  and A R :  1.4-1.8
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JES 27 % JES 28 %
1 0.0906, 0.0595 -0.0727, 0.108 -0.0923, 0.032 -0.102, 0.0689 -0.14, 0.00125 0.038, -0.0748 0.0766, 0.00527
2 0.0838, 0.0377 -0.0582, 0.0823 -0.0832, 0.0328 -0.0983, 0.0705 -0.132, 0.0192 0.0143, -0.0454 0.0628, 0.00281
3 0.0778, 0.0184 -0.0454, 0.0596 -0.0751, 0.0334 -0.0954, 0.0718 -0.126, 0.0351 -0.00676, -0.0193 0.0505, 0.000621
4 0.072, -0.000573 -0.0328, 0.0373 -0.0671, 0.034 -0.0925, 0.0732 -0.119, 0.0507 -0.0274, 0.0063 0.0385, -0.00152
5 0.066, -0.0199 -0.02, 0.0146 -0.0591, 0.0347 -0.0896, 0.0745 -0.113, 0.0666 -0.0484, 0.0324 0.0262, -0.00371
6 0.0598, -0.0398 -0.00683, -0.00876 -0.0508, 0.0353 -0.0866, 0.0759 -0.106, 0.0829 -0.07, 0.0592 0.0136, -0.00595
7 0.0536, -0.0599 0.00653, -0.0324 -0.0423, 0.036 -0.0836, 0.0774 -0.0992, 0.0995 -0.0919, 0.0863 0.000821, -0.00823
8 0.047, -0.0812 0.0207, -0.0575 -0.0334, 0.0367 -0.0804, 0.0789 -0.092, 0.117 -0.115, 0.115 -0.0127, -0.0106
9 0.04, -0.104 0.0356, -0.0839 -0.024, 0.0374 -0.077, 0.0805 -0.0844, 0.136 -0.14, 0.145 -0.027, -0.0132
1 0 0.0325, -0.128 0.0518, -0.113 -0.0138, 0.0382 -0.0733, 0.0822 -0.0761, 0.156 -0.166, 0.178 -0.0425, -0.016
11 0.0236, -0.157 0.0709, -0.146 -0.00178, 0.0392 -0.069, 0.0842 -0.0664, 0.179 -0.197, 0.217 -0.0608, -0.0192
T able F .88: JES uncertainties (components 29-35) for p^min ~  200GeV and A R: 1.4-1.8
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JES 34 % JES 35 %
1 -0.00822, -0.0568 0.0307, -0.0346 -0.0144, -0.051 -0.00293, -0.0383 0.0154, 0.051 -0.0338, 0.0345 0.0643, 0.176
2 -0.0084, -0.0457 0.0243, -0.028 -0.0129, -0.0404 -0.000558, -0.0324 0.0157, 0.0388 -0.0237, 0.0236 0.0593, 0.136
3 -0.00857, -0.0358 0.0186, -0 . 0 2 2 2 -0.0116, -0.031 0.00155, -0.0272 0.016, 0.028 -0.0148, 0.0139 0.0549, 0.101
4 -0.00873, -0.0262 0.013, -0.0164 -0.0103, -0.0217 0.00361, -0.0221 0.0163, 0.0174 -0.00599, 0.00442 0.0506, 0.0664
5 -0.00889, -0.0163 0.00731, -0.0106 -0.00905, -0.0123 0.00571, -0.0169 0.0166, 0.00665 0.00295, -0.00526 0.0462, 0.0311
6 -0.00906, -0.00624 0.00146, -0.00457 -0.00772, -0.00264 0.00787, -0.0116 0.0169, -0.00441 0.0121, -0.0152 0.0416, -0.00513
7 -0.00923, 0.004 -0.00446, 0.00152 -0.00638, 0.00716 0 .0 1 0 1 , -0.00621 0.0172, -0.0156 0.0214, -0.0253 0.037, -0.0419
8 -0.00941, 0.0149 -0.0107, 0.00799 -0.00495, 0.0176 0.0124, -0.000475 0.0176, -0.0275 0.0313, -0.036 0.0321, -0.0809
9 -0.0096, 0.0263 -0.0174, 0.0148 -0.00345, 0.0285 0.0148, 0.00556 0.0179, -0.0401 0.0417, -0.0472 0.027, -0.122
1 0 -0.00981, 0.0388 -0.0246, 0.0222 -0.00181, 0.0404 0.0175, 0.0121 0.0183, -0.0537 0.053, -0.0594 0.0214, -0.167
1 1 -0.0101, 0.0534 -0.033, 0.0309 0.000113, 0.0544 0.0206, 0.0199 0.0188, -0.0698 0.0663, -0.0738 0.0148, -0.219
toOl
00
T able F .89: JES uncertainties (components 36-42) for p^min =  200GeV and A R: 1.4-1.8
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JES 41 % JES 42 %
1 0.0191, 0.207 0.141, 0.243 0.0378, 0.00329 -0.0043, 0.0416 -0.00924, 0.0405 -0.0884, -0.0144 -0.018, -0.00147
2 0.0241, 0.156 0.138, 0.174 0.0367, -0.00457 -0.000938, 0.0278 -0.00945, 0.0385 -0.0781, -0.0065 -0.0217, 0.0074
3 0.0284, 0.111 0.135, 0.113 0.0358, -0.0116 0.00205, 0.0156 -0.00963, 0.0367 -0.0689, 0.000534 -0.025, 0.0153
4 0.0327, 0.0661 0.132, 0.0529 0.0349, -0.0184 0.00498, 0.00361 -0.00981, 0.0349 -0.0599, 0.00742 -0.0282, 0.023
5 0.0371, 0.0206 0.129, -0.00844 0.034, -0.0254 0.00797, -0.00862 -0.01, 0.0331 -0.0508, 0.0145 -0.0315, 0.0309
6 0.0416, -0.0261 0.126, -0.0713 0.033, -0.0325 0 .0 1 1 , -0 . 0 2 1 2 -0.0102, 0.0312 -0.0414, 0.0217 -0.0349, 0.0389
7 0.0462, -0.0735 0.123, -0.135 0.032, -0.0398 0.0141, -0.0339 -0.0104, 0.0294 -0.0319, 0.029 -0.0383, 0.0471
8 0.051, -0.124 0.12, -0.203 0.031, -0.0475 0.0174, -0.0474 -0.0106, 0.0274 -0.0218, 0.0367 -0.042, 0.0558
9 0.0561, -0.177 0.116, -0.274 0.0299, -0.0556 0.0209, -0.0616 -0.0108, 0.0253 -0.0112, 0.0449 -0.0458, 0.065
1 0 0.0616, -0.234 0.113, -0.351 0.0288, -0.0645 0.0247, -0.077 -0.011, 0.023 0.000386, 0.0538 -0.05, 0.0749
1 1 0.0682, -0.302 0.108, -0.443 0.0274, -0.0748 0.0291, -0.0952 -0.0113, 0.0203 0.014, 0.0642 -0.0548, 0.0867
T able F .90: JES uncertainties (components 43-49) for p^mm =  200GeV and A R: 1.4-1.8
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JES 48 % JES 49 %
1 0.0194, -0.0707 -0.0211, -0.0579 -0.0572, 0.00946 -0.0025, 0.0352 -0.019, 0.0393 1.43, -1.36 0.557, -0.0163
2 0.00895, -0.0508 -0.0216, -0.0449 -0.0487, 0.00968 -0.00256, 0.029 -0.0153, 0.0317 1.33, -1.26 0.508, -0.0672
3 -0.000297, -0.0331 -0.022, -0.0334 -0.0411, 0.00987 -0.00261, 0.0235 -0.012, 0.025 1.24, -1.18 0.465, -0.112
4 -0.00936, -0.0159 -0.0224, -0.0221 -0.0337, 0.0101 -0.00266, 0.0182 -0.00879, 0.0184 1.16, -1 .1 0.422, -0.157
5 -0.0186, 0.00178 -0.0228, -0.0106 -0.0261, 0 . 0 1 0 2 -0.0027, 0.0127 -0.00548, 0.0117 1.07, -1.01 0.379, -0.202
6 -0.0281, 0.0199 -0.0233, 0.00126 -0.0183, 0.0104 -0.00276, 0.00704 -0.0021, 0.00485 0.974, -0.927 0.334, -0.248
7 -0.0377, 0.0382 -0.0237, 0.0133 -0.0104, 0.0106 -0.00281, 0.00132 0.00134, -0.00213 0.881, -0.84 0.289, -0.295
8 -0.0479, 0.0577 -0.0242, 0.026 -0.00199, 0.0108 -0.00286, -0.00473 0.00498, -0.00953 0.782, -0.748 0.241, -0.345
9 -0.0586, 0.0782 -0.0246, 0.0394 0.00683, 0.0111 -0.00292, -0.0111 0.00882, -0.0173 0.677, -0.651 0.191, -0.398
1 0 -0.0703, 0.1 -0.0252, 0.054 0.0164, 0.0113 -0.00298, -0.018 0.013, -0.0258 0.564, -0.546 0.136, -0.455
1 1 -0.0841, 0.127 -0.0258, 0.0711 0.0277, 0.0116 -0.00306, -0.0262 0.0179, -0.0358 0.431, -0.421 0.0711, -0.522
T able F .91: JES uncertainties (components 50-56) for p ^ in =  200G e V  and A R :  1.4-1.8
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JES 55 % JES 56 %
1 0.000166, -6.17e-06 1.3e-05, 1.3e-05 0.238, 0.0965 0.00157, 0.239 0.028, -0.0703 0.287, -0.553 0.651, -0.861
2 0.00017, -6.33e-06 1.33e-05, 1.33e-05 0.198, 0.0719 0.00993, 0.188 -0.029, -0.0233 0.352, -0.592 0.727, -0.937
3 0.000173, -6.47e-06 1.36e-05, 1.36e-05 0.162, 0.0501 0.0174, 0.143 -0.0797, 0.0184 0.409, -0.628 0.794, -1
4 0.000177, -6.62e-06 1.38e-05, 1.38e-05 0.127, 0.0287 0.0246, 0.0983 -0.129, 0.0593 0.465, -0.662 0.86, -1.07
5 0.000181, -6.76e-06 1.41e-05, 1.41e-05 0.0911, 0.00687 0.0321, 0.053 -0.18, 0 . 1 0 1 0.523, -0.697 0.927, -1.14
6 0.000184, -6.91e-06 1.44e-05, 1.44e-05 0.0543, -0.0155 0.0397, 0.00645 -0.232, 0.144 0.582, -0.733 0.996, -1.21
7 0.000188, -7.06e-06 1.47e-05, 1.47e-05 0.017, -0.0383 0.0474, -0.0408 -0.285, 0.187 0.641, -0.769 1.07, -1.28
8 0.000192, -7.22e-06 1.5e-05, 1.5e-05 -0.0226, -0.0624 0.0556, -0.0908 -0.341, 0.233 0.705, -0.808 1.14, -1.35
9 0.000196, -7.39e-06 1.53e-05, 1.53e-05 -0.0642, -0.0877 0.0642, -0.143 -0.4, 0.282 0.771, -0.849 1.22, -1.43
1 0 0.000201, -7.57e-06 1.56e-05, 1.56e-05 -0.11,-0.115 0.0736, -0.201 -0.464, 0.334 0.844, -0.893 1.3, -1.52
1 1 0.000206, -7.79e-06 1.6e-05, 1.6e-05 -0.163, -0.148 0.0846, -0.268 -0.539, 0.396 0.929, -0.945 1.4, -1.62
T able F .92: Summary of data with the uncertainties for p^mm =  200G e V  and A R :  1.8-2.2
Bin Number data point Data stat.% unfolding stat.% MC shape Rdr % MC shape a% JER % 7] resolution % <j> resolution %
1 0.000921 5.7 1.76 0.193, -0.207 -0.129, 0.132 -0.162 -0 . 1 2 0.177
2 0.00183 3.92 2.98 0.181, -0.19 -0.114, 0.117 -0.145 -0.0986 0.171
3 0.00322 2.7 3.32 0.17, -0.175 -0.101, 0.104 -0.13 -0.0796 0.166
4 0.00492 2.42 2.87 0.159, -0.16 -0.0881, 0.0906 -0.115 -0.0609 0.161
5 0.00753 1.83 1.99 0.148, -0.145 -0.0747, 0.0774 -0 . 1 0 1 -0.0418 0.155
6 0.00981 1.36 1.41 0.137, -0.129 -0.0611, 0.0638 -0.0853 -0.0223 0.15
7 0.0129 0.523 1.25 0.126, -0.113 -0.0472, 0.0501 -0.0698 -0.00246 0.144
8 0.015 0.935 0.959 0.114, -0.0962 -0.0325, 0.0355 -0.0533 0.0186 0.138
9 0.0175 1.98 0.734 0.102, -0.0784 -0.017, 0.0201 -0.036 0.0407 0.132
1 0 0.0168 5.21 0.92 0.0878, -0.0591 -0.000128, 0.00342 -0.0171 0.0648 0.125




T able F .93: JES uncertainties (components 1-7) for Pymin =  200GeV" and A R :  1.8-2.2
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JES 6  % JES 7 %
1 0.27, 1.07 0.345, 0.639 0.0945, 1.01 0.164, 0.615 0.166, 0.557 -0.0422, 0.987 0.208, 0.682
2 0.35, 0.759 0.333, 0.486 0.145, 0.757 0.168, 0.476 0.18, 0.414 0.0261, 0.749 0.227, 0.519
3 0.421, 0.485 0.323, 0.349 0.191, 0.535 0.171, 0.353 0.193, 0.287 0.0868, 0.537 0.245, 0.374
4 0.491, 0.216 0.313, 0.216 0.235, 0.318 0.174, 0.232 0.205, 0.162 0.146, 0.33 0.262, 0.232
5 0.562, -0.0585 0.302, 0.0797 0.28, 0.0966 0.178, 0.109 0.217, 0.0354 0.207, 0.118 0.279, 0.087
6 0.635, -0.34 0.292, -0.0599 0.327, -0.131 0.181, -0.0176 0.23, -0.0948 0.269, -0.0988 0.297, -0.0616
7 0.709, -0.626 0.281, -0 . 2 0 2 0.374, -0.361 0.184, -0.146 0.243, -0.227 0.332, -0.319 0.316, -0 . 2 1 2
8 0.787, -0.929 0.269, -0.352 0.424, -0.606 0.188, -0.282 0.257, -0.367 0.399, -0.553 0.335, -0.372
9 0.87, -1.25 0.257, -0.51 0.476, -0.863 0.192, -0.425 0.271, -0.514 0.47, -0.799 0.355, -0.541
1 0 0.96, -1.59 0.244, -0.682 0.534, -1.14 0.196, -0.581 0.287, -0.675 0.546, -1.07 0.377, -0.724
1 1 1.07, -2 0.228, -0.885 0.601, -1.47 0.201, -0.764 0.306, -0.864 0.637, -1.38 0.403, -0.939
T able F .94: JES uncertainties (components 8-14) for p^’min =  200G e V  and A R :  1.8-2.2
Bin No. JES 8  % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JES 14 %
1 -0.116, 0.882 0.135, 0.705 0.503, 0.887 0.0544, 0.102 0.153, 0.557 0.0957, 0.603 -0.0152, 0.256
2 -0.0338, 0.667 0.151, 0.551 0.543, 0.606 0.0513, 0.0875 0.169, 0.425 0.113, 0.471 -0.00841, 0.214
3 0.0389, 0.475 0.166, 0.414 0.579, 0.357 0.0485, 0.0744 0.183, 0.308 0.128, 0.354 -0.00237, 0.175
4 0 .1 1 , 0.288 0.18, 0.281 0.614, 0.113 0.0458, 0.0615 0.197, 0.194 0.142, 0.239 0.00356, 0.138
5 0.183, 0.0963 0.194, 0.144 0.649, -0.137 0.043, 0.0483 0.211, 0.0769 0.157, 0.122 0.0096, 0.0998
6 0.257, -0.1 0.209, 0.00411 0.686, -0.392 0.0401, 0.0348 0.225, -0.043 0.173, 0.00207 0.0158, 0.0607
7 0.333, -0.299 0.225, -0.138 0.723, -0.652 0.0372, 0.0211 0.239, -0.165 0.188, -0 . 1 2 0 .0 2 2 1 , 0 . 0 2 1
8 0.413, -0.51 0.241, -0.289 0.762, -0.927 0.0341, 0.00661 0.255, -0.294 0.205, -0.249 0.0288, -0 . 0 2 1 1
9 0.498, -0.733 0.258, -0.447 0.804, -1.22 0.0309, -0.00867 0.271, -0.429 0.222, -0.385 0.0358, -0.0654
1 0 0.589, -0.975 0.276, -0.62 0.849, -1.53 0.0274, -0.0253 0.289, -0.577 0.241, -0.533 0.0434, -0.114
1 1 0.698, -1.26 0.298, -0.823 0.902, -1.9 0.0232, -0.0449 0.309, -0.751 0.264, -0.707 0.0524, -0.17
to
0 5
T able F .95: JES uncertainties (components 15-21) for p^min =  200G e V  and A R: 1.8-2.2
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JES 20 % JES 21 %
1 0.0209, 0.227 -0.196, 0.306 -0.154, 0.333 -0.0495, 0.354 -0.0076, 0.0549 0.019, 0.169 0.0225, 0.137
2 0.0182, 0.191 -0.163, 0.255 -0.126, 0.275 -0.0388, 0.292 -0.00117, 0.0457 0.0253, 0.139 0.028, 0 . 1 1 2
3 0.0159, 0.158 -0.134, 0.21 -0.101, 0.224 -0.0292, 0.236 0.00453, 0.0375 0.0308, 0.113 0.0329, 0.091
4 0.0136, 0.127 -0.106, 0.166 -0.077, 0.174 -0.0198, 0.182 0.0101, 0.0295 0.0363, 0.0865 0.0376, 0.07
5 0.0112, 0.0948 -0.0769, 0.121 -0.0521, 0.123 -0.0103, 0.126 0.0158, 0.0214 0.0418, 0.0599 0.0425, 0.0486
6 0.00881, 0.0619 -0.0472, 0.0751 -0.0265, 0.0704 -0.000449, 0.069 0.0217, 0.013 0.0475, 0.0327 0.0475, 0.0266
7 0.00636, 0.0285 -0.0171, 0.0282 -0.000635, 0.0172 0.0095, 0.0112 0.0276, 0.00447 0.0533, 0.00503 0.0526, 0.00426
8 0.00376, -0.00696 0.0148, -0.0215 0.0269, -0.0392 0.0201, -0.0502 0.0339, -0.00455 0.0594, -0.0243 0.0579, -0.0194
9 0.00102, -0.0442 0.0484, -0.0737 0.0558, -0.0985 0.0312, -0.115 0.0406, -0.014 0.0659, -0.0551 0.0636, -0.0443
1 0 -0.00196, -0.0849 0.085, -0.131 0.0873, -0.163 0.0433, -0.185 0.0478, -0.0244 0.0729, -0.0888 0.0697, -0.0714
1 1 -0.00546, -0.133 0.128, -0.198 0.124, -0.239 0.0575, -0.268 0.0563, -0.0365 0.0811, -0.128 0.0769, -0.103
to
0 5Cn
Table F .96: JES uncertainties (components 22-28) for Pj^in =  200G e V  and A R :  1.8-2.2
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JES 27 % JES 28 %
1 -0.0047, 0.188 -0.0843, 0.188 -0.126, 0.105 -0.052, 0.119 0.00928, 0.122 -0.0276, 0.0177 -0.0364, 0.0936
2 0.0106, 0.147 -0.0596, 0.152 -0.103, 0.0865 -0.0477, 0.102 0.000439, 0.107 -0.0323, 0.0227 -0.0251, 0.0785
3 0.0242, 0.111 -0.0376, 0.12 -0.0827, 0.0703 -0.044, 0.086 -0.00741, 0.0934 -0.0366, 0.0272 -0.015, 0.0652
4 0.0375, 0.075 -0.0161, 0.0891 -0.0629, 0.0545 -0.0403, 0.0707 -0.0151, 0.0804 -0.0407, 0.0316 -0.00521, 0.0521
5 0.0511, 0.0387 0.00589, 0.0573 -0.0428, 0.0383 -0.0365, 0.0551 -0.023, 0.0672 -0.045, 0.036 0.00481, 0.0387
6 0.065, 0.00149 0.0284, 0.0246 -0.0221, 0.0217 -0.0326, 0.039 -0.031, 0.0536 -0.0493, 0.0406 0.0151, 0.025
7 0.0791, -0.0363 0.0513, -0.00849 -0.00107, 0.00488 -0.0287, 0.0228 -0.0392, 0.0398 -0.0537, 0.0452 0.0255, 0.0111
8 0.0941, -0.0764 0.0755, -0.0436 0.0212, -0.013 -0.0246, 0.00554 -0.0478, 0.0251 -0.0584, 0.0501 0.0366, -0.00365
9 0.11, -0.119 0 .1 0 1 , -0.0806 0.0446, -0.0318 -0 .0 2 0 2 , -0.0126 -0.057, 0.00973 -0.0633, 0.0553 0.0482, -0.0192
1 0 0.127, -0.164 0.129, -0.121 0.0701, -0.0522 -0.0154, -0.0324 -0.0669, -0.00704 -0.0687, 0.0609 0.0609, -0.0361
11 0.147, -0.218 0.161, -0.168 0.1, -0.0763 -0.00983, -0.0556 -0.0786, -0.0268 -0.075, 0.0676 0.0758, -0.0559
T able F .97: JES uncertainties (components 29-35) for ~  200G'eV  and A R :  1.8-2.2
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JES 34 % JES 35 %
1 -0.0551, 0.123 -0.0243, 0.102 -0.0111, 0.111 -0.0658, 0.131 -0.0791, 0.143 -0.0398, 0.194 -0.0306, 0.179
2 -0.0397, 0.102 -0.0138, 0.0871 -0.00219, 0.093 -0.0471, 0.11 -0.0565, 0.118 -0.024, 0.16 -0.0139, 0.145
3 -0.0259, 0.0842 -0.00452, 0.0739 0.00568, 0.0772 -0.0306, 0.0908 -0.0363, 0.0953 -0.01, 0.129 0.00092, 0.114
4 -0.0125, 0.0665 0.00462, 0.061 0.0134, 0.0618 -0.0143, 0.0722 -0.0166, 0.0736 0.00367, 0.0995 0.0155, 0.0844
5 0.00125, 0.0484 0.0139, 0.0478 0.0213, 0.046 0.00221, 0.0533 0.00351, 0.0514 0.0177, 0.0691 0.0303, 0.0539
6 0.0153, 0.0298 0.0235, 0.0343 0.0294, 0.0299 0.0192, 0.0339 0.0242, 0.0286 0.032, 0.0379 0.0455, 0.0227
7 0.0296, 0.0109 0.0332, 0.0206 0.0375, 0.0135 0.0364, 0.0142 0.0451, 0.00546 0.0466, 0.00623 0.061, -0.00904
8 0.0448, -0.00909 0.0435, 0.00604 0.0462, -0.00392 0.0547, -0.00663 0.0673, -0.0191 0.062, -0.0273 0.0774, -0.0427
9 0.0607, -0.0301 0.0543, -0.00926 0.0554, -0.0222 0.0739, -0.0286 0.0907, -0.0449 0.0783, -0.0627 0.0946, -0.0781
1 0 0.0781, -0.0531 0.0661, -0.0259 0.0653, -0.0422 0.0949, -0.0525 0.116, -0.073 0.096, -0.101 0.113, -0.117
1 1 0.0985, -0.08 0.0799, -0.0455 0.0771, -0.0656 0.119, -0.0806 0.146, -0.106 0.117, -0.146 0.135, -0.162
T able F .98: JES uncertainties (components 36-42) for p ^ lin =  200G e V  and A R :  1.8-2.2
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JES 41 % JES 42 %
1 -0.0785, 0.151 -0.145, 0.237 0.0134, 0.0897 -0.029, 0.159 -0.0852, 0.102 -0.109, 0.0204 -0.0235, 0.106
2 -0.0514, 0.118 -0.0889, 0.177 0.018, 0.0715 -0.0171, 0.13 -0.0659, 0.086 -0.0904, 0.0158 -0.0199, 0.0894
3 -0.0274, 0.0889 -0.0392, 0.125 0.022, 0.0553 -0.00645, 0.105 -0.0488, 0.0721 -0.0738, 0.0118 -0.0167, 0.075
4 -0.00387, 0.0604 0.00941, 0.0731 0.0259, 0.0394 0.00395, 0.0803 -0.032, 0.0585 -0.0576, 0.00781 -0.0135, 0.061
5 0.0201, 0.0314 0.0591, 0.0205 0.0299, 0.0232 0.0146, 0.0549 -0.0148, 0.0446 -0.0411, 0.00376 -0.0103, 0.0466
6 0.0448, 0.00168 0.11, -0.0336 0.034, 0.00661 0.0254, 0.0289 0.00274, 0.0304 -0.0241, -0.000396 -0.00697, 0.0319
7 0.0698, -0.0285 0.162, -0.0884 0.0382, -0.0103 0.0365, 0.00258 0.0206, 0.016 -0.00685, -0.00461 -0.00361, 0.017
8 0.0963, -0.0605 0.216, -0.147 0.0426, -0.0281 0.0482, -0.0254 0.0395, 0.000659 0.0114, -0.00908 -5.31e-05, 0.00113
9 0.124, -0.0942 0.274, -0.208 0.0473, -0.0469 0.0605, -0.0548 0.0594, -0.0154 0.0306, -0.0138 0.00369, -0.0155
1 0 0.155, -0.131 0.337, -0.274 0.0523, -0.0674 0.0739, -0.0869 0.081, -0.033 0.0516, -0.0189 0.00777, -0.0337
11 0.19, -0.174 0.411, -0.353 0.0583, -0.0915 0.0897, -0.125 0.107, -0.0536 0.0762, -0.0249 0.0126, -0.055
T able F .99: JES uncertainties (components 43-49) for p^mm =  200GeV and A R: 1.8-2.2
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JES 48 % JES 49 %
1 -0.00644, 0.0558 -0.0401, 0.0434 -0.0366, -0.000238 -0.0428, -0.0344 0.0102, -0.0555 0.997, -0.435 0.488, 0.225
2 -0.00439, 0.0456 -0.0333, 0.0366 -0.0311, 0.00113 -0.0354, -0.0274 0.00848, -0.0453 0.978, -0.505 0.472, 0.123
3 -0.00258, 0.0365 -0.0272, 0.0306 -0.0263, 0.00235 -0.0289, -0.0213 0.00694, -0.0363 0.96, -0.566 0.459, 0.033
4 -0.000798, 0.0276 -0.0213, 0.0246 -0.0216, 0.00354 -0.0225, -0.0152 0.00543, -0.0274 0.943, -0.626 0!445, -0.0556
5 0 .0 0 1 0 2 , 0.0186 -0.0152, 0.0186 -0.0168, 0.00476 -0.016, -0.00907 0.00389, -0.0184 0.926, -0.688 0.431, -0.146
6 0.00288, 0.00927 -0.00897, 0.0124 -0.0119, 0.00601 -0.00932, -0.00275 0.00231, -0.00913 0.908, -0.751 0.417, -0.239
7 0.00477, -0.000171 -0.00265, 0.00612 -0.00692, 0.00727 -0.00253, 0.00367 0.000713, 0.000274 0.89, -0.815 0.403, -0.333
8 0.00677, -0.0102 0.00405, -0.000544 -0.00162, 0.00862 0.00467, 0.0105 -0.000984, 0.0103 0.871, -0.883 0.388, -0.433
9 0.00888, -0.0207 0.0111, -0.00756 0.00396, 0.01 0 .0 1 2 2 , 0.0176 -0.00277, 0.0208 0.851, -0.954 0.372, -0.538
1 0 0.0112, -0.0322 0.0188, -0.0152 0 .0 1 , 0.0116 0.0205, 0.0254 -0.00472, 0.0322 0.829, -1.03 0.354, -0.652
1 1 0.0139, -0.0457 0.0278, -0.0242 0.0172, 0.0134 0.0302, 0.0346 -0.007, 0.0456 0.803, -1.12 0.334, -0.786
to
C£>
T able  F .100: JES uncertainties (components 50-56) for p ^ in =  200G e V  and A R :  1.8-2.2
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JES 55 % JES 56 %
1 0.000214, -1.3e-05 1.23e-05, 1.23e-05 0.0877, 0.311 0.018, -0.0118 0.225, 0.38 0.516, 0.795 0.489, 0.926
2 0.00022, -1.33e-05 1.26e-05, 1.26e-05 0.0844, 0.257 0.0303, -0.0143 0.148, 0.36 0.552, 0.527 0.605, 0.552
3 0.000224, -1.36e-05 1.29e-05, 1.29e-05 0.0815, 0.209 0.0412, -0.0166 0.0807, 0.343 0.584, 0.289 0.707, 0.219
4 0.000229, -1.39e-05 1.31e-05, 1.31e-05 0.0787, 0.162 0.0519, -0.0189 0.0144, 0.326 0.615, 0.0563 0.808, -0.107
5 0.000234, -1.42e-05 1.34e-05, 1.34e-05 0.0758, 0.114 0.0628, -0 . 0 2 1 2 -0.0533, 0.308 0.647, -0.181 0.91, -0.439
6 0.000238, -1.45e-05 1.37e-05, 1.37e-05 0.0729, 0.0651 0.074, -0.0236 -0.123, 0.29 0.68, -0.425 1.02, -0.781
7 0.000243, -1.48e-05 1.39e-05, 1.39e-05 0.0699, 0.0152 0.0853, -0.026 -0.193, 0.272 0.713, -0.673 1.12, -1.13
8 0.000248, -1.51e-05 1.42e-05, 1.42e-05 0.0667, -0.0377 0.0974, -0.0285 -0.268, 0.253 0.748, -0.935 1.24, -1.49
9 0.000254, -1.54e-05 1.45e-05, 1.45e-05 0.0634, -0.0934 0.11, -0.0312 -0.346, 0.232 0.785, -1.21 1.35, -1.88
1 0 0.00026, -1.58e-05 1.48e-05, 1.48e-05 0.0597, -0.154 0.124, -0.0341 -0.432, 0.21 0.826, -1.51 1.48, -2.3
1 1 0.000266, -1.62e-05 1.52e-05, 1.52e-05 0.0554, -0.225 0.14, -0.0375 -0.533, 0.184 0.873, -1.87 1.64, -2.8
to
o
Table F .101: Summary of data with the uncertainties for p^min =  200G e V  and A R :  2.2- 2.6
Bin Number data point Data stat.% unfolding stat.% MC shape Rdr % MC shape a% JER % 77 resolution % <j> resolution %
1 0.00218 3.71 1.26 0.245, -0.237 -0.102, 0.103 -0.442 -0.0506 0.0679
2 0.00508 2.38 1.85 0.226, -0.216 -0.0902, 0.0908 -0.395 -0.0478 0.0907
3 0.00899 1.54 2.18 0.21, -0.197 -0.0795, 0.0803 -0.353 -0.0454 0.111
4 0.0154 1.39 1.77 0.194, -0.179 -0.069, 0.0701 -0.312 -0.043 0.131
5 0.0224 1.04 1.26 0.177, -0.161 -0.0583, 0.0596 -0.27 -0.0405 0.151
6 0.0292 0.778 0.889 0.16, -0.142 -0.0473, 0.0489 -0.227 -0.038 0.172
7 0.0359 0.309 0.785 0.143, -0.123 -0.0362, 0.038 -0.183 -0.0354 0.193
8 0.0412 0.558 0.612 0.125, -0.103 -0.0244, 0.0265 -0.137 -0.0327 0.215
9 0.0455 1 .2 0.478 0.106, -0.0811 -0.012, 0.0144 -0.0882 -0.0298 0.238
1 0 0.0446 3.13 0.598 0.0855, -0.0578 0.00157, 0.00115 -0.0351 -0.0267 0.264
1 1 0.0357 13.4 0.547 0.0611, -0.0304 0.0175, -0.0144 0.0273 -0.023 0.294
T able F.102: JES uncertainties (components 1-7) for p ^ in =  200G eV  and A R :  2.2- 2.6
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JES 6 % JES 7 %
1 0.155, -0.0368 0.0294, -0.0576 -0.00414, 0.109 -0.0196, -0.0319 0.0174, -0.0125 -0.125, 0.0828 0.0648, -0.0699
2 0.202, -0.106 0.0511, -0.0798 0.0322, 0.0499 -0.000186, -0.0436 0.0327, -0.0376 -0.0744, 0.0352 0.0867, -0.0921
3 0.244, -0.168 0.0703, -0.0994 0.0644, -0.00295 0.0171, -0.054 0.0462, -0.0598 -0.0297, -0.00704 0.106, -0.112
4 0.285, -0.228 0.0891, -0.119 0.096, -0.0547 0.034, -0.0641 0.0595, -0.0816 0.0141, -0.0485 0.125, -0.131
5 0.327, -0.289 0.108, -0.138 0.128, -0.108 0.0513, -0.0745 0.0731, -0.104 0.0588, -0.0907 0.144, -0.151
6 0.37, -0.352 0.128, -0.159 0.161, -0.162 0.069, -0.0851 0.087, -0.127 0.105, -0.134 0.164, -0.171
7 0.414, -0.416 0.148, -0.179 0.195, -0.217 0.0869, -0.0959 0.101, -0.15 0.151, -0.178 0.184, -0.192
8 0.46, -0.484 0.169, -0.201 0.23, -0.275 0.106, -0.107 0.116, -0.174 0.2, -0.225 0.206, -0.213
9 0.508, -0.556 0.191, -0.224 0.268, -0.336 0.126, -0.119 0.132, -0.2 0.252, -0.274 0.228, -0.236
10 0.561, -0.633 0.216, -0.248 0.309, -0.403 0.148, -0.133 0.149, -0.228 0.309, -0.327 0.253, -0.261
11 0.624, -0.725 0.244, -0.278 0.357, -0.482 0.174, -0.148 0.169, -0.261 0.375, -0.39 0.282, -0.29
T able  F .103: JES uncertainties (components 8-14) for =  200G e V  and A R :  2.2- 2.6
Bin No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JES 14 %
1 -0 .2 , 0 .103 -0.146, -0.0208 0.329, -0.0354 -0.00609, -0 .0717 0.0827, 0.0262 0.00609, 0.0678 -0.0856, 0 .0406
2 -0 .137, 0.0535 -0.101, -0.0423 0.355, -0.111 -0.00272, -0.0605 0.0986, -0.00576 0.0306, 0.0346 -0.0692, 0 .0334
3 -0.081, 0.00917 - 0 .0 6 0 8 ,  -0.0614 0.378, -0 .177 0.000276, -0 .0506 0.113, -0.0341 0.0523, 0.00503 -0.0545, 0 .027
4 -0.0262, -0 .0343 -0.0216, -0.0801 0.4, -0.243 0.00321, -0.0408 0.126, -0.062 0.0736, -0 .0239 -0 .0402, 0 .0207
5 0.0298, -0.0786 0.0183, -0.0993 0.423, -0.31 0.0062, -0.0309 0.141, -0.0903 0.0953, -0 .0534 -0 .0256, 0 .0142
6 0.0871, -0 .124 0.0593, -0.119 0.446, -0.378 0.00927, -0.0206 0.155, -0 .119 0.118, -0 .0837 -0.0106, 0 .00763
7 0.145, -0 .17 0.101, -0.139 0.47, -0.448 0.0124, -0.0103 0.17, -0.149 0.14, -0 .114 0.00464, 0 .000937
8 0.207, -0 .219 0.145, -0.16 0.495, -0.522 0.0157, 0.000685 0.185, -0 .18 0 .164, -0 .147 0.0208, -0 .00616
9 0.272, -0.271 0.191, -0.182 0.522, -0.599 0.0192, 0.0122 0.201, -0.213 0.189, -0.181 0.0378, -0 .0136
10 0.343, -0 .327 0.242, -0.206 0.551, -0.684 0.0229, 0.0248 0.219, -0 .249 0.217, -0 .219 0.0563, -0.0218
11 0.426, -0 .393 0.301, -0.235 0.584, -0.783 0.0274, 0.0396 0.24, -0.291 0.249, -0 .263 0.078, -0.0313
t o-aco
T able F .104: JES uncertainties (components 15-21) for p^min =  200G e V  and A R :  2.2- 2.6
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JES 20 % JE S 21 %
1 -0.0643, 0.0739 -0.253, 0 .0927 -0.135, 0.158 -0 .223, 0.0603 -0.0298, -0.0217 -0 .0167, -0 .028 -0.00333, -0 .0508
2 -0.0555, 0.0639 -0.217, 0 .0844 -0.116, 0.134 -0.19, 0.0538 -0.0228, -0.0193 -0 .00682, -0 .0279 0 .00456, -0.0471
3 -0.0476, 0.0551 -0.186, 0.077 -0.0996, 0 .113 -0 .161 , 0.0479 -0.0167, -0.0171 0.00197, -0 .0278 0 .0116, -0 .0439
4 -0.04, 0.0464 -0.155, 0.0698 -0.0833, 0 .092 -0 .132, 0.0422 -0.0107, -0.0151 0.0106, -0 .0277 0.0184, -0 .0407
5 -0.0321, 0.0376 -0.124, 0.0624 -0.0668, 0 .0708 -0 .102, 0.0364 -0.00453, -0 .0129 0.0194, -0 .0276 0.0254, -0 .0375
6 -0.0241, 0.0285 -0.0915, 0.0548 -0.0498, 0.0491 -0 .0715, 0.0304 0.00177, -0.0107 0.0284, -0 .0275 0.0326, -0 .0342
7 -0.0159, 0.0193 -0.0588, 0.0471 -0.0326, 0 .027 -0 .0407, 0.0243 0.00817, -0.00853 0.0375, -0 .0274 0 .0399, -0 .0308
8 -0.00727, 0.0095 -0.0242, 0.039 -0.0143, 0.00367 -0.00805, 0.0179 0.0149, -0.00619 0.0472, -0 .0273 0 .0476, -0 .0272
9 0.00184, -0.000777 0.0123, 0.0304 0.00493, -0.0209 0.0263, 0.0111 0.0221, -0.00372 0.0574, -0 .0272 0 .0558, -0 .0235
10 0.0118, -0.012 0.052, 0.0211 0.0259, -0.0477 0.0638, 0.00373 0.0299, -0.00103 0.0685, -0.0271 0.0646, -0 .0194
11 0.0234, -0.0251 0.0986, 0.0101 0.0505, -0.0792 0.108, -0.00494 0.039, 0.00213 0.0816, -0 .027 0.0751, -0 .0146
T able F .105: JES uncertainties (components 22-28) for p^mm =  200G e V  and A R :  2.2- 2.6
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JE S 27 % JES 28 %
1 0.0118, -0.0794 -0.0452, -0.0181 -0.0477, 0.0212 0.0312, 0.0824 0.0199, 0 .0957 0.0452, 0.0241 -0.0235, -0 .0514
2 0.0192, -0.0734 -0.0318, -0.0185 -0.0419, 0 .02 0.0195, 0 .0767 0.00592, 0.0884 0.0296, 0.03 -0.0177, -0 .0438
3 0.0257, -0.0681 -0.0198, -0.0188 -0.0367, 0.0189 0.00912, 0 .0717 -0.00648, 0 .0819 0.0158, 0.0352 -0 .0124, -0 .037
4 0.0321, -0.0629 -0.00811, -0.0192 -0.0316, 0.0178 -0.00107, 0.0668 -0.0186, 0 .0755 0.00224, 0 .0403 -0.00733, -0 .0304
5 0.0387, -0.0575 0.00383, -0.0195 -0.0264, 0.0167 -0.0115, 0 .0618 -0 .031, 0 .069 -0 .0116 , 0.0456 -0.00212, -0 .0236
6 0.0454, -0.052 0.0161, -0.0199 -0.0211, 0.0156 -0.0221, 0 .0567 -0.0438, 0 .0624 -0 .0258, 0.0509 0.00322, -0 .0167
7 0.0522, -0.0465 0.0285, -0.0203 -0.0157, 0.0144 -0.0329, 0.0515 -0.0567, 0 .0556 -0 .0402 , 0 .0563 0.00865, -0 .00962
8 0.0594, -0.0406 0.0417, -0.0207 -0.01, 0.0132 -0.0444, 0 .046 -0 .0704, 0.0485 -0 .0554, 0.0621 0.0144, -0 .00215
9 0.067, -0.0344 0.0556, -0.0211 -0.00399, 0.0119 -0.0565, 0.0402 -0 .0848, 0 .0409 -0 .0715, 0.0681 0.0205, 0 .00572
10 0.0753, -0.0276 0.0707, -0.0215 0.00256, 0.0106 -0.0696, 0 .0339 -0.1, 0.0327 -0 .089, 0 .0747 0.027, 0 .0143
11 0.085, -0.0197 0.0884, -0.0221 0.0103, 0.00892 -0.0851, 0.0265 -0.119, 0.0231 -0 .11 , 0 .0825 0.0348, 0 .0244
to —jCn
T able F .106: JES uncertainties (components 29-35) for p^min =  200G e V  and A R :  2.2- 2.6
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JES 34 % JE S 35 %
1 -0.0262, -0.0625 -0.0101, -0.0629 -0.0207, -0 .0574 -0.0436, -0.0386 -0 .0778, -0.0237 -0.0791, -0 .0203 -0 .059, 0.000611
2 -0.0204, -0.0521 -0.00619, -0.0528 -0.0154, -0 .0485 -0.0328, -0.0343 -0.0597, -0.0233 -0.0604, -0 .0208 -0 .0411 , -0 .00529
3 -0.0152, -0.0428 -0.00269, -0.0438 -0.0107, -0 .0407 -0.0232, -0.0305 -0 .0437, -0.023 -0.0438, -0 .0212 -0 .0251 , -0 .0105
4 -0.0101, -0.0337 0.000743, -0.0351 -0.00614, -0 .033 -0.0138, -0.0268 -0.0279, -0.0226 -0.0275, -0 .0216 -0.00942, -0 .0157
5 -0.00491, -0.0245 0.00425, -0.0261 -0.00144, -0.0251 -0.0042, -0.023 -0 .0119, -0.0223 -0 .0108, -0.022 0.00656, -0 .0209
6 0.000397, -0.015 0.00784, -0.017 0.00338, -0.0171 0.00564, -0.0191 0.00459, -0.022 0.00625, -0 .0224 0.0229, -0 .0263
7 0.00579, -0.00536 0.0115, -0.00764 0.00826, -0 .00893 0.0156, -0.0151 0.0213, -0.0216 0.0236, -0 .0228 0.0396, -0 .0317
8 0.0115, 0.00485 0.0153, 0.00223 0.0134, -0 .000269 0.0262, -0.011 0.039, -0.0213 0.0419, -0 .0232 0.0572, -0 .0375
9 0.0175, 0.0156 0.0194, 0.0126 0.0189, 0 .00885 0.0374, -0.00655 0.0577, -0.0209 0.0612, -0 .0237 0.0757, -0 .0436
10 0.0241, 0.0273 0.0238, 0.0239 0.0248, 0 .0188 0.0495, -0.00174 0.078, -0.0205 0.0823, -0.0242 0.0959, -0.0502
11 0.0318, 0.0411 0.0291, 0.0372 0.0318, 0 .0304 0.0638, 0.00391 0 .102, -0 .02 0.107, -0 .0248 0.12, -0 .058
T able F.107: JES uncertainties (components 36-42) for =  200G e V  and A R :  2.2- 2.6
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JES 41 % JES 42 %
1 -0.0261, -0.0328 -0.0565, -0.128 0.00172, -0.0449 -0.0458, -0.0707 -0.064, -0 .0162 -0.0402, 0 .0186 0.00535, 0.0343
2 -0.0113, -0.0353 -0.0262, -0.123 0.00748, -0.0433 -0.0329, -0.0645 -0.0527, -0 .0123 -0 .0352, 0.0181 0.00242, 0.0333
3 0.00178, -0.0374 0.000796, -0.119 0.0126, -0.0419 -0.0214, -0.059 -0.0427, -0.00872 -0.0308, 0 .0177 -0 .000181, 0 .0325
4 0.0146, -0.0395 0.0272, -0.114 0.0176, -0.0406 -0.0101, -0.0537 -0.0329, -0 .00526 -0.0265, 0 .0174 -0.00273, 0 .0316
5 0.0277, -0.0417 0.0542, -0.11 0.0227, -0.0392 0.00143, -0.0482 -0.0229, -0.00173 -0 .0221 , 0 .017 -0.00534, 0 .0308
6 0.0411, -0.0439 0.0818, -0.105 0.028, -0.0377 0.0132, -0.0426 -0.0127, 0.00189 -0.0175, 0 .0166 -0.00801, 0 .0299
7 0.0548, -0.0462 0 .11, -0.1 0.0333, -0.0363 0.0252, -0.0369 -0.00227, 0 .00556 -0.0129, 0.0162 -0 .0107, 0 .029
8 0.0692, -0.0485 0.14, -0.0953 0.0389, -0.0347 0.0379, -0.0309 0.00877, 0.00946 -0 .00804, 0 .0158 -0 .0136, 0 .028
9 0.0844, -0.051 0.171, -0.09 0.0449, -0.0331 0.0513, -0.0245 0.0204, 0.0136 -0.00291, 0 .0153 -0 .0166, 0 .027
10 0.101, -0.0538 0.205, -0.0843 0.0513, -0.0314 0.0658, -0.0176 0.033, 0 .018 0.00269, 0 .0148 -0 .0199, 0.0259
11 0.12, -0.057 0.245, -0.0776 0.0589, -0.0293 0.0829, -0.0095 0.0479, 0 .0233 0.00926, 0 .0143 -0 .0238, 0.0246
T able F .108: JES uncertainties (components 43-49) for in — 200G e V  and A R :  2.2- 2.6
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JES 48 % JES 49 %
1 0.0302, 0.0178 0.0186, -0.00464 0.0225, -0.0472 0.00636, -0.00539 -0.00539, 0.00297 1.23, -1 .13 0.33, -0 .202
2 0.023, 0.0182 0.0139, -0.00225 0.0171, -0.0374 0.00449, -0.00415 -0.00422, 0.00223 1.1, -1.02 0.315, -0 .205
3 0.0166, 0.0186 0.00969, -0.000137 0.0123, -0.0286 0.00283, -0.00304 -0.00319, 0.00156 0.985, -0.924 0.302, -0 .208
4 0.0103, 0.0189 0.00556, 0.00194 0.0076, -0.0201 0.00121, -0.00195 -0.00218, 0.000916 0.87, -0 .83 0.289, -0 .212
5 0.00391, 0.0193 0.00135, 0.00405 0.0028, -0.0113 -0.000452, -0.000847 -0.00115, 0.000255 0.754, -0 .734 0.275, -0 .215
6 -0.00265, 0 .0196 -0.00297, 0.00622 -0.00212, -0.00232 -0.00215, 0.000288 -9.12e-05, -0.000423 0.634, -0.635 0.262, -0 .218
7 -0.0093, 0.02 -0.00735, 0.00843 -0.00712, 0.00679 -0.00388, 0.00144 0.000983, -0.00111 0.513, -0 .535 0.248, -0.221
8 -0.0164, 0.0204 -0.012, 0.0108 -0.0124, 0.0165 -0.00571, 0.00266 0.00212, -0.00184 0.384, -0 .429 0.233, -0 .224
9 -0.0238, 0.0208 -0.0169, 0.0132 -0.018, 0.0266 -0.00764, 0.00395 0.00332, -0.00261 0.248, -0 .318 0.218, -0 .228
10 -0.0319, 0.0213 -0.0222, 0.0159 -0.0241, 0.0377 -0.00974, 0.00535 0.00463, -0.00345 0.101, -0 .197 0.201, -0.232
11 -0.0414, 0.0218 -0.0285, 0.019 -0.0312, 0 .0507 -0.0122, 0.00699 0.00616, -0.00443 -0.0728, -0 .0539 0.181, -0 .236
Table F .109: JES uncertainties (components 50-56) for =  200G e V  and A R :  2.2- 2.6
Bin JES 50 % JES 51 % JES 52 % JES 53 % JE S 54  % JES 55 % JES 56 %
1 0.000165, -8.67e-06 1.06e-05, 1.06e-05 -0.112, 0.102 -0.142, 0.0964 0.0361, 0.0481 0.26, -0 .0303 0.437, -0.35
2 0.000169, -8.88e-06 1.09e-05, 1.09e-05 -0.0857, 0.0799 -0.11, 0.0719 0.00275, 0 .0669 0.298, -0 .109 0.497, -0 .425
3 0.000172, -9.08e-06 l . l l e - 0 5 ,  l . l l e - 0 5 -0.0622, 0 .06 -0.0806, 0.0501 -0.0269, 0.0836 0.333, -0 .179 0.55, -0.491
4 0.000176, -9.27e-06 1.13e-05, 1.13e-05 -0.0393, 0.0406 -0.0521, 0.0288 -0.0559, 0 .0999 0.366, -0 .248 0.602, -0 .556
5 0.00018, -9.46e-06 1.15e-05, 1.15e-05 -0.0159, 0.0207 -0.023, 0 .00705 -0.0856, 0 .117 0.401, -0 .318 0.655, -0 .623
6 0.000183, -9.66e-06 1.18e-05, 1.18e-05 0.00815, 0.000349 0.00683, -0.0153 -0.116, 0.134 0.436, -0 .39 0.71, -0.691
7 0.000187, -9.86e-06 1.2e-05, 1.2e-05 0.0325, -0.0203 0.0371, -0 .0379 -0.147, 0.151 0.472, -0.463 0.765, -0 .76
8 0.000191, -1.01e-05 1.23e-05, 1.23e-05 0.0584, -0.0422 0.0692, -0.0619 -0.18, 0 .17 0.51, -0 .54 0.823, -0.833
9 0.000195, -1.03e-05 1.25e-05, 1.25e-05 0.0856, -0.0653 0.103, -0.0872 -0.214, 0 .189 0.55, -0 .622 0.885, -0.91
10 0.0002, -1.05e-05 1.28e-05, 1.28e-05 0.115, -0.0904 0.14, -0.115 -0.251, 0.21 0.593, -0.71 0.952, -0 .994
11 0.000205, -1.08e-05 1.32e-05, 1.32e-05 0.15, -0.12 0.183, -0.147 -0.296, 0 .235 0.645, -0 .814 1.03, -1 .09
T able F .110: Summary of data with the uncertainties for =  280G e V  and A R :  1.0-1.4
Bin Num ber d ata  point D ata  stat.% unfolding stat.% M C shape R d r  % M C sh ape cf% JE R  % rj resolution % 4> resolution  %
1 0.00012 15.8 1.74 0.283, -0.269 -0.143, 0 .146 -0.501 -0.0554 -0 .146
2 0.00027 10.4 1.78 0.26, -0.245 -0.127, 0.131 -0.401 -0.0215 -0 .114
3 0.000346 8.01 1.93 0.24, -0.223 -0.113, 0 .117 -0.311 0.00855 -0.0855
4 0.00056 7.23 2.16 0 .22, -0.202 -0.0987, 0 .103 -0.223 0.038 -0.0576
5 0.00104 4.88 2.7 0 .2, -0 .18 -0.0844, 0 .0888 -0.134 0.0681 -0.029
6 0.00138 3.6 2.08 0.18, -0.158 -0.0698, 0 .0744 -0.0421 0.099 0.000251
7 0.00203 1.33 1.75 0.159, -0.135 -0.055, 0 .0597 0.051 0.13 0.03
8 0.00253 2.3 1.33 0.137, -0.111 -0.0392, 0 .0442 0.15 0.163 0.0615
9 0.003 4.77 1.14 0.113, -0.0858 -0.0227, 0 .0279 0.254 0.198 0.0946
10 0.00343 11.5 1.32 0.0881, -0.0583 -0.00465, 0.0101 0.367 0.236 0.131
11 0.00133 70.7 1.26 0.0582, -0.0259 0.0165, -0 .0108 0.5 0.281 0.173
Table F . l l l :  JES uncertainties (components 1-7) for p^min =  280G e V  and A R :  1.0-1.4
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JE S 6 % JES 7 %
1 1.28, -0.361 0.572, -1.26 0.809, 0 .0374 0.875, -1 .28 0.959, -0.641 1.25, -0 .615 0.793, -0 .978
2 1.27, -0.474 0.555, -1.1 0.807, -0.0892 0.805, -1.11 0.902, -0.611 1.22, -0 .657 0.713 , -0 .845
3 1.27, -0.574 0.54, -0.96 0.806, -0 .202 0.742, -0 .954 0.851, -0.584 1.2, -0 .694 0.642, -0 .727
4 1.27, -0.672 0.525, -0.82 0.805, -0 .312 0.681, -0 .806 0.801, -0.558 1.17, -0 .73 0.573, -0.611
5 1.26, -0.772 0.51, -0 .677 0.804, -0.424 0.619, -0.654 0.75, -0.532 1.15, -0 .767 0.502 , -0 .492
6 1.26, -0.875 0.495, -0.531 0.802, -0.54 0.555, -0 .499 0.698, -0.504 1.12, -0 .805 0.429, -0.371
7 1.25, -0.979 0.479, -0.383 0.801, -0.657 0.49, -0.341 0.645, -0.477 1.1, -0.843 0.356, -0 .248
8 1.25, -1.09 0.463, -0.225 0.8, -0.781 0.422, -0 .174 0.588, -0.447 1.07, -0 .884 0.278, -0 .117
9 1.24, -1.21 0.445, -0.0595 0.798, -0.911 0.349, 0.00205 0.529, -0.416 1.04, -0 .927 0 .195, 0.0201
10 1.24, -1.33 0.427, 0.121 0.796, -1.05 0.271, 0 .194 0.465, -0.382 1.01, -0.974 0 .106, 0 .17
11 1.23, -1.48 0.404, 0.333 0.795, -1.22 0.178, 0 .419 0.389, -0.343 0.975, -1.03 0.000337, 0 .346
T able F .112: JES uncertainties (components 8-14) for p^mm =  280G e V  and A R :  1.0-1.4
Bin No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JES 14 %
1 1.27, -0.355 0.44, -1 .08 0.811, 0.054 -0.191, -0.115 0.435, -0.341 0.167, -0 .217 0.048, 0.102
2 1.22, -0.434 0.446, -0 .948 0.82, -0.0682 -0.16, -0 .0952 0.403, -0.298 0.174, -0 .193 0.0709, 0 .0893
3 1.18, -0.504 0.452, -0 .833 0.827, -0.177 -0.133, -0 .0776 0.374, -0.259 0.18, -0.172 0.0913, 0 .0777
4 1.14, -0.572 0.457, -0.721 0.834, -0.283 -0.106, -0 .0604 0 .345, -0.221 0.186, -0.151 0.111, 0 .0663
5 1.1, -0.642 0.463, -0 .606 0.842, -0.392 -0.0791, -0.0429 0.317, -0.183 0.192, -0 .13 0.132, 0 .0547
6 1.05, -0.714 0.468, -0 .489 0.849, -0.503 -0.0512, -0.0249 0.287, -0.143 0.198, -0 .108 0.152, 0 .0428
7 1.01, -0.787 0.474, -0 .37 0.857, -0.616 -0.0229, -0.00662 0.257, -0.103 0.205, -0 .0858 0.174, 0 .0306
8 0.959, -0.864 0.48, -0.243 0.865, -0.736 0.00718, 0.0128 0.225, -0.0608 0.211, -0 .0623 0.196, 0 .0178
9 0.909, -0.945 0.487, -0.11 0.874, -0.862 0.0388, 0.0331 0.192, -0.016 0.219, -0 .0375 0.22, 0 .0043
10 0.855, -1.03 0.494, 0.035 0.883, -0.999 0.0732, 0.0553 0.155, 0.0327 0.226, -0 .0105 0.246, -0 .0104
11 0.791, -1.14 0.502, 0.205 0.894, -1.16 0.114, 0 .0814 0.112, 0.09 0.235, 0.0212 0.276, -0 .0277
T able F .113: JES uncertainties (components 15-21) for p$£in =  280G e V  and A R: 1.0-1.4
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JES 20 % JES 21 %
1 0.187, -0.138 -0.197, -0.941 -0.166, -0 .94 -0.166, -1 .24 -0.197, -0 .109 -0.127, -0 .0557 -0 .0877 , -0.091
2 0.166, -0.0935 -0.123, -0.813 -0.114, -0.814 -0.088, -1 .06 -0 .16, -0.0883 -0.104, -0 .0469 -0 .071, -0 .0769
3 0.148, -0.0542 -0.0572, -0.7 -0.068, -0.702 -0.0191, -0.909 -0.126, -0.0701 -0.0842, -0 .0392 -0 .0561 , -0 .0643
4 0.13, -0.0157 0.00717, -0.589 -0.0231, -0 .592 0.0484, -0.757 -0.0936, -0.0522 -0.0644, -0 .0315 -0 .0415 , -0 .052
5 0.112, 0.0236 0.0728, -0.476 0.0228, -0.481 0.117, -0.601 -0.0603, -0.034 -0.0443, -0 .0238 -0 .0266 , -0 .0395
6 0.0933, 0.0639 0.14, -0.36 0.0699, -0.366 0.188, -0.442 -0.0261, -0.0153 -0.0237, -0 .0158 -0 .0114 , -0 .0266
7 0.0744, 0.105 0.208, -0.243 0.118, -0.25 0.26, -0.281 0.00852, 0.00368 -0.00275, -0 .0077 0 .00411, -0 .0136
8 0.0544, 0.148 0.281, -0.118 0.168, -0 .126 0.336, -0.11 0.0453, 0.0238 0.0195, 0.000876 0.0205, 0.000295
9 0.0333, 0.194 0.357, 0.0133 0.222, 0.00361 0.416, 0.0702 0.084, 0.045 0.0428, 0 .0099 0.0378 , 0 .0149
10 0.0103, 0.243 0.44, 0.156 0.28, 0 .145 0.503, 0 .266 0.126, 0.068 0.0683, 0 .0197 0.0566, 0.0307
11 -0.0167, 0.302 0.538, 0.324 0.348, 0.311 0.605, 0.497 0.176, 0.0951 0.0982, 0 .0313 0.0787, 0.0494
Table F .114: JES uncertainties (components 22-28) for =  2d>QGeV and A R \ 1.0-1.4
Bin JES 22 % JES 23 % JES 24 % JES 25 % JE S 26 % JES 27 % JE S 28 %
1 -0.0344, 0.0411 0.187, 0 .108 -0.107, -6.48e-05 -0.107, -0.153 0.119, -0.389 0.0888, -0 .395 -0.186, -0.141
2 -0.0116, 0.032 0.174, 0 .0849 -0.0717, 0.00427 -0.0841, -0 .104 0.0807, -0 .3 0.0629, -0 .294 -0.152, -0 .117
3 0.00866, 0.024 0.163, 0 .0644 -0.04, 0.00813 -0.064, -0.0606 0.0471, -0.222 0 .0398, -0 .205 -0.121, -0.096
4 0.0285, 0.0161 0.153, 0.0443 -0.00895, 0.0119 -0.0442, -0.0179 0.0141, -0.145 0 .0172, -0 .117 -0.0913, -0.0753
5 0.0488, 0.00804 0.142, 0.0238 0.0227, 0.0158 -0.0241, 0 .0256 -0 .0195, -0.0669 -0.00585, -0 .0273 -0 .0607, -0.0543
6 0.0695, -0.000218 0.131, 0.00271 0.0552, 0.0197 -0.00353, 0 .0703 -0.0539, 0.0134 -0 .0295 , 0.0645 -0.0294, -0 .0327
7 0.0906, -0.00859 0.119, -0.0186 0.0882, 0.0237 0.0174, 0 .116 -0.0889, 0.0949 -0 .0535, 0 .158 0.00245, -0 .0108
8 0.113, -0.0175 0.107, -0.0413 0.123, 0.028 0.0396, 0.164 -0.126, 0.181 -0 .0789 , 0 .256 0.0362, 0 .0124
9 0.136, -0.0268 0.0946, -0.0651 0.16, 0.0324 0.0629, 0.214 -0.165, 0 .272 -0 .106, 0 .36 0.0717, 0 .0368
10 0.162, -0.037 0.0808, -0.0911 0.2, 0.0373 0.0883, 0.269 -0.208, 0.371 -0 .135, 0 .473 0.11, 0 .0635
11 0.192, -0.049 0.0645, -0.122 0.247, 0.043 0.118, 0.334 -0.257, 0 .488 -0.169, 0 .606 0.156, 0 .0947
T able F.115: JES uncertainties (components 29-35) for p^mm “  280G eV  and A R: 1.0-1.4
Bin JES 29 % JES 30 % JES 31 % JES 32 % JE S 33 % JE S 34 % JES 35 %
1 -0.17, -0.146 -0.184, -0.12 -0.152, -0.124 -0.207, -0.0854 -0 .227, 0 .086 -0 .279, -0 .0419 -0 .501 , 0 .0178
2 -0.139, -0.119 -0.154, -0.0998 -0.123, -0.103 -0.174, -0.0687 -0 .18, 0 .0712 -0.224, -0 .038 -0 .411, 0 .0125
3 -0.111, -0.0959 -0.128, -0.0814 -0.0973, -0.0837 -0.144, -0.0539 -0 .139, 0 .058 -0 .175, -0 .0345 -0.331, 0 .00779
4 -0.0836, -0.0728 -0.102, -0.0634 -0.0719, -0.0651 -0.116, -0.0394 -0 .0992, 0.0451 -0 .128, -0.0311 -0 .253 , 0 .00315
5 -0.0558, -0.0492 -0.0763, -0.045 -0.0459, -0.0461 -0.0862, -0.0246 -0 .0582, 0.0319 -0.0792, -0 .0276 -0 .173, -0 .00157
6 -0 .0273, -0.025 -0.0495, -0.0262 -0.0193, -0.0267 -0.056, -0.00939 -0.0161, 0.0184 -0 .0294, -0 .024 -0 .0908, -0.00642
7 0.00165, -0.000483 -0.0223, -0.00705 0.00763, -0.00692 -0.0253, 0.00603 0.0266, 0.00473 0.0211, -0.0204 -0.00771, -0 .0113
8 0.0323, 0.0255 0.00648, 0.0132 0.0363, 0.014 0.00717, 0.0224 0.0718, -0.00981 0.0747, -0.0165 0.0805, -0 .0166
9 0.0646, 0.0529 0.0368, 0.0346 0.0664, 0.0361 0.0414, 0.0396 0.119, -0.0251 0.131, -0 .0124 0.173, -0 .022
10 0.0998, 0.0828 0.0698, 0.0578 0.0992, 0.0601 0.0786, 0.0583 0.171, -0.0418 0.192, -0 .00803 0.274, -0 .028




Table F .116: JES uncertainties (components 36-42) for p^„rlin =  280G e V  and A R: 1.0-1.4
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JES 41 % JE S 42 %
1 -0.313, -0.174 0.113, 0.0444 -0.178, -0.0328 -0.263, 0.0715 -0.207, 0 .0213 -0 .0819 , 0 .00458 0.091, -0 .126
2 -0.258, -0.143 0.112, 0.0328 -0.142, -0.0336 -0.204, 0.0511 -0.163, 0.0152 -0 .0622, 0 .00993 0.0806, -0 .0923
3 -0.209, -0.117 0 .112, 0 .0226 -0 .1 1 1 ,-0 .0 3 4 2 -0.151, 0.0329 -0.124, 0.00977 -0 .0447 , 0 .0147 0.0714, -0 .0626
4 -0.161, -0.0905 0.111, 0 .0125 -0 .0799, -0 .0349 -0.0998, 0.0151 -0.0854, 0.00446 -0 .0276 , 0 .0193 0.0624, -0 .0335
5 -0.112, -0.0637 0.111, 0.00223 -0.0484, -0.0355 -0.0472, -0 .003 -0.0464, -0.000965 -0 .0101, 0.0241 0.0532, -0 .00386
6 -0.0624, -0.0363 0.11, -0.0083 -0.0162, -0.0362 0.00679, -0.0216 -0.00625, -0.00652 0.0079, 0 .0289 0.0438, 0 .0266
7 -0.0116, -0.00847 0.11, -0 .019 0.0166, -0 .0368 0.0615, -0.0405 0.0344, -0.0122 0.0261, 0 .0339 0.0343, 0.0575
8 0.0422, 0.0211 0.109, -0 .0303 0.0513, -0.0376 0.12, -0.0605 0.0776, -0.0181 0.0454, 0.0391 0.0241, 0.0902
9 0.0988, 0.0521 0.108, -0.0422 0.0878, -0.0383 0.181, -0.0816 0.123, -0.0244 0.0658, 0 .0446 0.0135, 0.125
10 0.161, 0.086 0.108, -0.0552 0.128, -0.0391 0.247, -0.105 0.172, -0.0313 0.0879, 0 .0506 0.00183, 0.162
11 0.233, 0.126 0.107, -0 .0705 0.174, -0.0401 0.325, -0.132 0.231, -0.0394 0.114, 0 .0577 -0 .0118, 0 .206
T able F .117: JES uncertainties (components 43-49) for p^min ~  280G e V  and A R: 1.0-1.4
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JES 48 % JES 49 %
1 0.0487, -0.102 0.118, -0.0852 0.0516, -0.141 -0.00577, -0 .253 -0.168, -0.0425 0.119, -0.991 -0.258, -0.628
2 0.0346, -0.0708 0.0935, -0.0663 0.0394, -0.112 -0.0059, -0.206 -0.137, -0.035 0.27, -0 .967 -0.152, -0.555
3 0.022, -0.0429 0.0714, -0.0495 0.0286, -0.0874 -0.00601, -0 .164 -0.109, -0.0284 0 .403, -0 .945 -0.0573, -0.491
4 0.00972, -0.0156 0.0497, -0.0331 0.0181, -0.0629 -0.00613, -0 .123 -0 .0827, -0.0218 0 .534, -0 .924 0.0352, -0 .428
5 -0.00284, 0.0122 0.0276, -0.0163 0.00726, -0.0378 -0.00624, -0 .0809 -0 .0554, -0.0151 0 .668, -0.902 0.13, -0.363
6 -0.0157, 0.0408 0.00499, 0.000846 -0.00382, -0.0121 -0.00636, -0 .0379 -0.0275, -0.0083 0.805, -0 .88 0.226, -0 .297
7 -0.0288, 0.0698 -0.018, 0.0183 -0.0151, 0.0139 -0.00648, 0.00566 0.000949, -0.00135 0.944, -0 .857 0.325, -0.23
8 -0.0427, 0.101 -0.0424, 0.0368 -0.027, 0.0416 -0.0066, 0.0519 0.0311, 0.00601 1.09, -0 .833 0.429, -0 .159
9 -0.0572, 0.133 -0.0681, 0.0562 -0.0395, 0.0706 -0.00674, 0.101 0.0628, 0.0138 1.25, -0 .808 0.538, -0.084
10 -0.0731, 0.168 -0.096, 0 .0774 -0.0532, 0.102 -0.00688, 0 .154 0.0973, 0.0222 1.42, -0.781 0.658, -0 .00247
11 -0.0918, 0.21 -0.129, 0.102 -0.0692, 0.14 -0.00705, 0 .216 0.138, 0.0321 1.62, -0 .749 0.798, 0.0934
tooo
T able F .118: JES uncertainties (components 50-56) for p ^ in  =  280G e V  and A R: 1.0-1.4
B in JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JES 55 % JES 56 %
1 0.000117, 1.8e-06 1.44e-05, 1.44e-05 -0.691, -0 .0408 -0 .21, 0.0834 -0.447, -0.533 1.09, 0 .0466 1.44, -0 .244
2 0 .00012, 1.82e-06 1.48e-05, 1.48e-05 -0.56, -0.0291 -0.163, 0.0701 -0.392, -0 .387 1.05, -0 .077 1.45, -0 .396
3 0.000123, 1.85e-06 1.51e-05, 1.51e-05 -0.443, -0 .0187 -0 .12, 0.0583 -0.343, -0.258 1.01, -0 .187 1.46, -0 .53
4 0.000125, 1.87e-06 1.53e-05, 1.53e-05 -0.329, -0 .0085 -0.0791, 0 .0467 -0.295, -0.131 0.966, -0 .294 1.47, -0 .662
5 0.000128, 1.89e-06 1.56e-05, 1.56e-05 -0.213, 0 .0019 -0.0368, 0.0349 -0.246, -0 .00136 0.924, -0 .404 1.48, -0 .797
6 0.00013, 1.92e-06 1.6e-05, 1.6e-05 -0.0931, 0.0126 0.0065, 0 .0228 -0.195, 0.131 0.882, -0 .517 1.49, -0 .935
7 0.000133, 1.94e-06 1.63e-05, 1.63e-05 0.0282, 0 .0234 0.0505, 0 .0105 -0.144, 0 .266 0.839, -0.631 1.5, -1.08
8 0.000136, 1.97e-06 1.66e-05, 1.66e-05 0.157, 0 .0348 0 .0971, -0.0025 -0.0898, 0 .409 0.794, -0 .752 1.51, -1 .22
9 0.000138, 2e-06 1.69e-05, 1.69e-05 0.292, 0 .0469 0.146, -0.0162 -0.0327, 0 .559 0.746, -0 .88 1.52, -1 .38
10 0.000142, 2.03e-06 1.73e-05, 1.73e-05 0.44, 0.0601 0.2, -0.0311 0.0294, 0.723 0.694, -1 .02 1.53, -1 .55
11 0.000145, 2.06e-06 1.78e-05, 1.78e-05 0.613, 0.0755 0.262, -0 .0487 0.102, 0.915 0.632, -1 .18 1.54, -1 .75
t oOD
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Table F .119: Summary of data  with the uncertainties for =  280G e V  and A R: 1.4-1.8
Bin Number data point D ata  stat.% unfolding stat.% M C shape R d r  % MC shape a % JE R  % T) resolu tion  % 4> resolution %
1 0.000116 16.2 1.49 0.251, -0.253 -0 .15, 0.153 -0.362 -0 .307 0.0562
2 0.000235 11.1 2.2 0.233, -0.231 -0.133, 0 .136 -0.328 -0.263 0.0489
3 0.000526 6.48 2.11 0.217, -0.211 -0.118, 0.122 -0.297 -0.225 0.0423
4 0.000878 5.8 2.47 0.201, -0.192 -0.103, 0 .107 -0.267 -0 .187 0.036
5 0.00121 4.57 2.8 0.185, -0.172 -0.0882, 0.0925 -0.237 -0 .149 0.0295
6 0.00204 3.02 2.16 0.169, -0.152 -0.0728, 0.0774 -0.205 -0.11 0.0228
7 0.00272 1.14 1.87 0.152, -0.132 -0.0572, 0.0621 -0.174 -0.0698 0.016
8 0.00368 1.9 1.47 0.134, -0.11 -0.0407, 0.0458 -0.14 -0.0275 0.00882
9 0.0043 4.01 1.16 0.116, -0.0872 -0.0233, 0 .0287 -0.104 0.0171 0.00127
10 0.00447 10.1 1.44 0.0957, -0.0624 -0.00432, 0.0101 -0.0656 0.0656 -0.00697
11 0.000677 100 1.33 0.072, -0.0331 0.018, -0.0118 -0.0201 0.123 -0.0166
T able F .120: JES uncertainties (components 1-7) for p ^ in =  280G e V  and A R: 1.4-1.8
Bin JES 1 % JES 2 % JES 3 % JES 4 % JE S 5 % JES 6 % JES 7 %
1 -0 .365, 0.225 -0.409, -0.447 0.099, 0 .742 -0.334, 0.0551 -0.243, 0.534 -0 .651, 0.634 -0 .0102, -0 .0838
2 -0.122, 0.0188 -0.263, -0.429 0.212, 0.5 -0.216, -0.0246 -0.116, 0.358 -0.414, 0.392 0.0546, -0 .129
3 0.0936, -0.164 -0.133, -0.414 0.313, 0 .285 -0.111, -0.0954 -0.00431, 0.201 -0.203, 0 .178 0 .112, -0 .168
4 0.305, -0.344 -0.00562, -0.398 0.411, 0.0743 -0.00824, -0.165 0.106, 0.0484 0.0037, -0 .0322 0.168, -0 .207
5 0.521, -0 .527 0.124, -0.382 0.512, -0.141 0.0966, -0.236 0.218, -0.108 0.215, -0 .247 0.226, -0 .247
6 0.742, -0.715 0.258, -0.366 0.615, -0.361 0.204, -0.308 0.333, -0.268 0.431, -0 .467 0.285, -0 .288
7 0.966, -0.906 0.393, -0.35 0.72, -0.585 0.313, -0.382 0.449, -0.43 0.65, -0 .69 0.345, -0 .329
8 1.2, -1.11 0.536, -0.333 0.831, -0 .822 0.429, -0.46 0.573, -0.603 0.883, -0 .927 0.408, -0 .373
9 1.45, -1.32 0.687, -0.314 0.948, -1 .07 0.551, -0.542 0.703, -0.784 1.13, -1 .18 0.475, -0.42
10 1.73, -1.55 0.851, -0.294 1.07, -1 .34 0.684, -0.632 0.845, -0.982 1.39, -1 .45 0.548, -0 .47
11 2 .0 5 ,-1 .8 2 1.04, -0.271 1.22, -1 .66 0 .8 3 9 ,-0 .7 3 7 1.01, -1.21 1.71, -1 .77 0.633, -0 .529
T able F .121: JES uncertainties (components 8-14) for =  280G e V  and A R :  1.4-1.8
Bin No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JES 14 %
1 -0 .58, 0.643 -0.328, -0.522 -0.908, 0.251 -0.0316, 0.0219 0.03, 0 .0237 -0 .0459, 0.355 -0 .483, -0 .29
2 -0.349, 0.403 -0.199, -0.489 -0.621, 0.0796 -0.0206, 0 .0167 0.0668, -0 .0177 -0 .02, 0 .267 -0.385, -0 .256
3 -0.145, 0.189 -0 .0846, -0.461 -0.366, -0.0726 -0.0107, 0.012 0.0994, -0 .0545 0 .00292, 0.188 -0 .297, -0.225
4 0.0555, -0.02 0.0274, -0.433 -0.116, -0.222 -0.0011, 0 .00748 0.131, -0 .0905 0.0254, 0.111 -0.212, -0.195
5 0.26, -0.234 0.142, -0.404 0.138, -0.374 0.00872, 0.00282 0.164, -0 .127 0 .0484, 0 .033 -0.124, -0.165
6 0.47, -0.453 0.259, -0.375 0.4, -0.53 0.0188, -0.00195 0.198, -0 .165 0.0719 , -0 .0474 -0 .0345, -0 .134
7 0.682, -0.675 0.378, -0.345 0.665, -0.688 0.029, -0 .00679 0.232, -0.203 0 .0958, -0 .129 0.0565, -0.102
8 0.908, -0.91 0.504, -0.313 0.946, -0.856 0.0399, -0 .0119 0.268, -0 .244 0 .121, -0 .216 0.153, -0 .0685
9 1.15, -1 .16 0.637, -0 .28 1.24, -1.03 0.0513, -0.0173 0.306, -0 .286 0.148, -0 .307 0.255, -0.0332
10 1.4, -1.43 0.781, -0.243 1.56, -1.23 0.0637, -0.0232 0.347, -0 .333 0.177, -0 .406 0.365, 0.00531
11 1.71, -1.75 0.951, -0.201 1.94, -1.45 0.0783, -0.0301 0.395, -0 .388 0.211, -0 .522 0.495, 0 .0506
T able  F .122: JES uncertainties (components 15-21) for p ^ in =  280G e V  and A R: 1.4-1.8
Bin JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JE S 20 % JE S 21 %
1 -0 .437, 0.0452 -0.269, 0.205 -0.503, 0.398 -0.211, -0 .0138 0.0829, 0.0412 0.0718, 0 .037 0.105, 0.0233
2 -0 .353, 0.0301 -0.185, 0.126 -0.378, 0 .299 -0.123, -0 .0617 0.0721, 0.0309 0.0633, 0.0269 0.0914, 0 .0174
3 -0.278, 0.0166 -0.109, 0.0561 -0.266, 0.211 -0.044, -0.104 0.0624, 0 .0217 0.0557, 0.0179 0.0795, 0.0121
4 -0.205, 0.00348 -0.0356, -0.0125 -0.157, 0.125 0.0332, -0.146 0.0529, 0 .0127 0.0482, 0.00907 0.0679, 0 .00697
5 -0.13, -0 .00995 0.0397, -0.0824 -0.0454, 0.0372 0.112, -0.189 0.0433, 0.00357 0.0406, 8.45e-05 0.056, 0.00171
6 -0 .0535, -0 .0237 0.117, -0.154 0.0689, -0.053 0.193, -0.232 0.0334, -0.00583 0.0329, -0.00913 0.0439, -0 .00369
7 0.0243, -0.0377 0.195, -0.227 0.185, -0.144 0.274, -0 .277 0.0233, -0.0154 0.025, -0.0185 0.0315, -0 .00917
8 0.107, -0.0525 0.278, -0.304 0.308, -0.242 0.361, -0.324 0.0127, -0.0255 0.0166, -0.0284 0.0184, -0 .015
9 0.194, -0.0681 0.366, -0.385 0.437, -0.344 0.453, -0.373 0.00148, -0.0361 0.00776, -0 .0388 0.00464, -0.0211
10 0.288, -0.0851 0.461, -0.474 0.578, -0.455 0.552, -0 .427 -0.0107, -0.0477 -0.00185, -0.0502 -0 .0104, -0 .0277




T able F .123: JES uncertainties (components 22-28) for p ^ iB =  2S0G eV  and A R: 1.4-1.8
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JE S 27 % JES 28 %
1 -0.00872, 0.205 -0.405, 0.0974 -0.363, -0.132 -0.332, 0.04 -0.314, -0.198 0 .024, 0 .0418 0.0612, 0 .0688
2 0.0126, 0.162 -0.316, 0.0702 -0.285, -0 .117 -0.275, 0.0338 -0.274, -0 .149 0.000195, 0 .0495 0.0532, 0.0545
3 0.0315, 0.123 -0.238, 0.0461 -0.216, -0 .104 -0.225, 0 .0283 -0.239, -0 .106 -0 .0209, 0 .0564 0.0461, 0 .0418
4 0.0501, 0.0848 -0.161, 0.0224 -0.148, -0.0911 -0.176, 0.023 -0.204, -0 .064 -0 .0416, 0.0631 0.0391, 0 .0294
5 0.069, 0.0461 -0.0819, -0.00175 -0.0794, -0.0778 -0.126, 0.0175 -0.169, -0.0209 -0 .0627, 0 .07 0.0319, 0 .0168
6 0.0884, 0.00643 -0.00126, -0.0265 -0.00868, -0.0641 -0.0747, 0.0119 -0.133, 0.0232 -0 .0844, 0.0771 0.0246, 0.00379
7 0.108, -0.0339 0.0806, -0.0517 0.0631, -0.0502 -0.0225, 0.00614 -0.096, 0 .068 -0 .106, 0.0842 0.0172, -0 .00938
8 0.129, -0.0766 0.167, -0.0783 0.139, -0.0355 0.0328, 8.85e-05 -0.057, 0 .116 -0 .13 , 0 .0918 0.00935, -0 .0234
9 0.151, -0.122 0.259, -0 .106 0.219, -0.02 0.091, -0.00628 -0.016, 0 .166 -0 .154, 0 .0998 0.00107, -0.0381
10 0.175, -0.171 0.358, -0.137 0.307, -0.0032 0.154, -0.0132 0.0286, 0.22 -0 .181, 0 .109 -0.00795, -0.0541
11 0.203, -0.228 0.475, -0 .173 0.409, 0 .0166 0.229, -0.0214 0.081, 0.284 -0 .212, 0 .119 -0 .0185, -0 .0729
T able F .124: JES uncertainties (components 29-35) for Pxmin =  280GeV and A R: 1.4-1.8
Bin JES 29 % JES 30 % JE S 31 % JES 32 % JES 33 % JES 34 % JES 35 %
1 -0.0614, -0.0719 -0.0241, 0.0163 -0.0618, -0.0492 -0.0997, -0.037 0.00118, 0.135 -0.107, 0.0781 -0.00132, 0 .187
2 -0.0457, -0.0593 -0.0143, 0.012 -0.0463, -0.0419 -0.0677, -0.0347 0.0199, 0 .104 -0 .0723, 0.0581 0.0136, 0 .15
3 -0.0318, -0.048 -0.00565, 0.00823 -0.0325, -0.0354 -0.0393, -0.0325 0.0364, 0.0759 -0.0416, 0 .0403 0.0268, 0 .118
4 -0.0182, -0 .037 0.00287, 0.0045 -0.019, -0.029 -0.0114, -0.0305 0.0527, 0 .0486 -0 .0114, 0 .0229 0.0398, 0 .086
5 -0.00427, -0.0258 0.0116, 0.00068 -0.00523, -0.0225 0.017, -0.0283 0.0693, 0 .0207 0.0193, 0.00507 0.053, 0.0535
6 0.01, -0.0143 0.0205, -0.00323 0.0089, -0.0158 0.0462, -0.0262 0.0863, -0.00782 0.0509, -0.0132 0.0666, 0.0203
7 0.0245, -0.00258 0.0295, -0.0072 0.0232, -0.00901 0.0757, -0.024 0.104, -0 .0368 0.0829, -0 .0317 0.0804, -0 .0135
8 0.0398, 0.00982 0.0391, -0.0114 0.0385, -0.00182 0.107, -0.0216 0.122, -0.0675 0.117, -0.0513 0.095, -0 .0493
9 0.056, 0.0229 0.0492, -0.0158 0.0545, 0.00575 0.14, -0.0192 0.141, -0 .0999 0.153, -0 .0719 0.11, -0.0869
10 0.0736, 0.0371 0.0602, -0.0207 0.0719, 0.014 0.176, -0.0165 0.162, -0.135 0.191, -0 .0944 0.127, -0 .128
11 0.0943, 0.0538 0.0731, -0.0263 0.0924, 0 .0237 0.218, -0.0133 0.187, -0 .176 0.237, -0.121 0.147, -0 .176
T able F .125: JES uncertainties (components 36-42) for p^mm =  280G e V  and A R: 1.4-1.8
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JE S 41 % JES 42 %
1 0.00836, 0.172 -0.173, 0.377 -0.133, 0.0965 -0.158, -0.00276 -0.128, -0.0309 -0 .202 , -0 .139 0.0274, -0 .0186
2 0.0166, 0.136 -0.123, 0.301 -0.108, 0.0774 -0 .1 1 7 ,-0 .0 1 5 -0.0852, -0.0347 -0 .163 , -0 .117 0.0186, -0 .00889
3 0.024, 0.104 -0.0791, 0.233 -0.0848, 0.0605 -0.0797, -0.0259 -0.0476, -0.0381 -0.129, -0 .0975 0.0109, -0 .000266
4 0.0312, 0.0731 -0.0356, 0.166 -0.0625, 0.0439 -0.0436, -0.0366 -0.0108, -0.0414 -0 .0953, -0 .0786 0.00324, 0.00819
5 0.0385, 0.0411 0.00882, 0.0983 -0.0398, 0.027 -0.00672, -0.0475 0.0268, -0.0448 -0 .061, -0 .0593 -0.00454, 0 .0168
6 0.046, 0.00832 0.0544, 0.0286 -0.0165, 0.00961 0.0311, -0.0587 0.0654, -0.0482 -0 .0259, -0 .0394 -0 .0125, 0 .0257
7 0.0537, -0.0249 0.101, -0.0421 0.00717, -0.008 0.0695, -0.07 0.104, -0.0518 0.00977, -0.0193 -0 .0206 , 0 .0346
8 0.0618, -0.0602 0.15, -0.117 0.0323, -0 .0267 0 .11, -0.0821 0.146, -0.0555 0.0476, 0.00201 -0.0292, 0 .0442
9 0.0703, -0.0974 0.201, -0.196 0.0586, -0.0463 0.153, -0.0947 0.19, -0 .0594 0.0874, 0.0245 -0 .0382, 0 .0542
10 0.0796, -0.138 0.257, -0.282 0.0874, -0.0678 0.2, -0.109 0.237, -0.0637 0.131, 0.0489 -0 .0481 , 0.0651
11 0.0905, -0.185 0.323, -0.383 0.121, -0.0929 0.254, -0.125 0.293, -0 .0687 0.182, 0.0776 -0 .0596, 0 .0779
T able  F .126: JES uncertainties (components 43-49) for p^mm “  280G e V  and A R: 1.4-1.8
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JES 48 % JES 49 %
1 0.0209, -0.141 -0.000792, -0.107 -0.0337, 0.0897 0.0429, 0.231 -0.0772, 0.208 -0.252, -1 .44 -0 .163, -0 .0987
2 0.0126, -0 .108 -0.0052, -0.0842 -0.0301, 0.0758 0.0347, 0 .189 -0 .0627, 0 .17 -0.0262, -1.35 -0.0556, -0.151
3 0.00513, -0.0791 -0.00912, -0.0639 -0.027, 0.0634 0.0274, 0.151 -0.0499, 0.136 0 .174, -1 .27 0 .04, -0 .198
4 -0.00215, -0 .0504 -0.013, -0.0441 -0.0239, 0.0513 0.0202, 0.115 -0.0373, 0.102 0.371, -1 .19 0.134, -0 .244
5 -0.00959, -0.0211 -0.0169, -0.0238 -0.0207, 0.0389 0.0129, 0.0776 -0.0244, 0.0677 0.571, -1.1 0.229, -0 .29
6 -0.0172, 0.00896 -0.0209, -0.00307 -0.0175, 0.0262 0.00543, 0.0393 -0.0113, 0.0326 0 .777, -1 .02 0.327, -0 .338
7 -0.025, 0.0394 -0.025, 0.018 -0.0142, 0.0134 -0.00216, 0 .000563 0.00211, -0.00308 0.985, -0 .933 0.427, -0 .387
8 -0.0332, 0 .0718 -0.0293, 0.0403 -0.0107, -0.000282 -0.0102, -0.0406 0.0163, -0.0409 1.21, -0 .842 0.532, -0 .438
9 -0.0418, 0 .106 -0.0338, 0.0638 -0.007, -0 .0146 -0.0187, -0.0838 0.0312, -0 .0807 1.44, -0 .747 0.643, -0 .492
10 -0.0512, 0.143 -0.0388, 0.0894 -0.003, -0 .0303 -0.0279, -0.131 0.0475, -0.124 1.69, -0 .643 0.764, -0.551
11 -0.0623, 0 .186 -0.0446, 0.12 0.00171, -0.0487 -0.0388, -0.186 0.0665, -0.175 1.99, -0.521 0.906, -0.621
to
C O
T able F.127: JES uncertainties (components 50-56) for =  280G e V  and A R: 1.4-1.8
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JES 55 % JES 56 %
1 5.23e-05, 1.05e-05 1.51e-05, 1.51e-05 0.412, -0 .148 0.125, 0.0411 0.0971, 0.415 -0 .72, 0.351 0.239 , 0 .109
2 5.36e-05, 1.07e-05 1.55e-05, 1.55e-05 0.336, -0.128 0 .111, 0.0201 0.0328, 0.404 -0 .459, 0 .178 0.417, -0 .118
3 5.47e-05, 1.09e-05 1.58e-05, 1.58e-05 0.268, -0.109 0.0994, 0.00151 -0.0242, 0 .393 -0 .227, 0 .0244 0.575, -0 .319
4 5.58e-05, l . l l e - 0 5 1.61e-05, 1.61e-05 0.202, -0 .0909 0.0876, -0.0168 -0.0802, 0.383 0.000184, -0 .126 0.731, -0 .517
5 5.69e-05, 1.13e-05 1.64e-05, 1.64e-05 0.134, -0.0724 0.0755, -0.0354 -0.137, 0.373 0.232, -0.28 0.889, -0 .718
6 5.8e-05, 1.16e-05 1.67e-05, 1.67e-05 0.0651, -0.0534 0.0632, -0.0545 -0.196, 0.363 0.47, -0 .438 1.05, -0 .925
7 5.92e-05, 1.18e-05 1.7e-05, 1.7e-05 -0.00526, -0.0341 0.0507, -0.0739 -0 .255, 0.352 0.711, -0 .598 1.22, -1 .13
8 6.04e-05, 1.2e-05 1.74e-05, 1.74e-05 -0.0798, -0.0137 0.0374, -0.0945 -0 .318, 0.341 0.967, -0 .767 1.39, -1.36
9 6.17e-05, 1.23e-05 1.77e-05, 1.77e-05 -0.158, 0.00782 0.0234, -0.116 -0.384, 0.329 1.24, -0 .946 1.57, -1.59
10 6.31e-05, 1.25e-05 1.81e-05, 1.81e-05 -0.244, 0.0312 0.00816, -0.14 -0.456, 0 .316 1.53, -1 .14 1.78, -1 .85




Table F .128: Summary of data with the uncertainties for Px^in =  280G e V  and A R: 1.8-2.2
Bin Number data point D ata  stat.% unfolding stat.% M C shape R d r  % MC shape a % JE R  % 77 resolution  % 4> resolution %
1 0.000233 11.5 1.33 0.31, -0.286 -0.145, 0 .147 0.224 0.0802 0.141
2 0.000516 7.49 1 .8 8 0.283, -0.26 -0.128, 0 .13 0.163 0.0626 0.142
3 0.00096 4.82 2 .6 6 0.26, -0.236 -0.113, 0.115 0.109 0.047 0.143
4 0.0017 4.11 2.87 0.237, -0.213 -0.0981, 0.101 0.0561 0.0316 0.144
5 0.00294 2.96 2.75 0.214, -0.189 -0.0829, 0 .0855 0.00195 0.016 0.144
6 0.00405 2 .1 1 2.25 0.19, -0.165 -0.0673, 0.0701 -0.0536 -1.48e-05 0.145
7 0.00591 0.778 1 .8 8 0.166, -0.14 -0.0515, 0.0544 -0 .1 1 -0 .0163 0.146
8 0.00727 1.34 1.36 0.14, -0.114 -0.0347, 0 .0377 -0.17 -0.0335 0.147
9 0.00944 2.71 1 0.113, -0.0869 -0.017, 0 .0202 -0.233 -0 .0517 0.148
1 0 0.00907 7.15 1.24 0.084, -0.0569 0.00224, 0.00115 -0.301 -0.0715 0.149
11 0.00992 25.7 1.16 0.0495, -0.0218 0.0249, -0.0213 -0.382 -0 .0947 0.151
T able F .129: JES uncertainties (components 1-7) for =  280G e V  and A R: 1.8-2.2
Bin JES 1 % JES 2 % JES 3 % JES 4 % JE S 5 % JES 6 % JE S 7 %
1 0.104, 0.544 0.477, 0.11 0.335, 0.461 0.529, 0.0381 0.614, -0.00783 0.399, 0 .355 0.161, 0 .524
2 0.229, 0.279 0.449, -0.00766 0.367, 0.252 0.489, -0.0543 0.574, -0.11 0.437, 0 .157 0.179 , 0 .358
3 0.34, 0.0428 0.425, -0.112 0.395, 0.0668 0.453, -0.136 0.539, -0.2 0.47, -0 .0198 0 .194 , 0.21
4 0.449, -0.188 0.401, -0.214 0.423, -0.115 0.418, -0 .217 0.504, -0.289 0.503, -0.193 0.21, 0.0651
5 0.56, -0.424 0.376, -0 .319 0.451, -0 .3 0.383, -0.299 0.469, -0.379 0.537, -0 .369 0.225, -0 .0828
6 0.674, -0.666 0.351, -0 .426 0.481, -0.49 0.346, -0.383 0.433, -0.472 0.572, -0 .55 0.241, -0 .234
7 0.79, -0.912 0.326, -0 .534 0.51, -0.683 0.309, -0 .468 0.397, -0.566 0.607, -0 .734 0.257, -0 .388
8 0.913, -1.17 0.299, -0.65 0.541, -0.888 0.27, -0.559 0.358, -0.666 0.644, -0 .928 0 .274, -0 .552
9 1.04, -1.45 0.27, -0.771 0.574 , -1.1 0.228, -0 .654 0.317, -0.771 0.683, -1.13 0 .292, -0 .723
10 1.18, -1.74 0.239, -0 .903 0 .61 , -1.34 0.183, -0 .758 0.272, -0.885 0.725, -1 .36 0.312, -0.91
11 1.35, -2.09 0.203, -1.06 0.653, -1.61 0.13, -0.88 0 .22, -1.02 0.775, -1.62 0.335, -1.13
T able F .130: JES uncertainties (components 8-14) for p^mm =  280G e V  and A R: 1.8-2.2
B in  No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JE S 13 % JES 14 %
1 0.294, 0.318 0.373, 0.0168 0.174, 0.771 -0.0598, 0.0257 0.261, 0 .487 0.201, 0 .664 0.262, 0.282
2 0.353, 0.134 0.363, -0.0808 0.251, 0.495 -0.0458, 0 .0198 0.252, 0.343 0.188, 0 .515 0.234, 0 .207
3 0.405, -0.0302 0.354, -0.167 0.32, 0.25 -0.0333, 0 .0146 0.244, 0.214 0.177, 0 .383 0.209, 0.141
4 0.456, -0.191 0.346, -0.252 0.387, 0.00941 -0.0211, 0.00943 0.236, 0.0882 0.166, 0 .254 0.185, 0 .0763
5 0.508, -0.354 0.337, -0 .339 0.455, -0.236 -0.00869, 0.0042 0.228, -0.0403 0.154, 0 .122 0.16, 0.00999
6 0.562, -0.522 0.328, -0.428 0.525, -0.487 0.00408, -0.00116 0.22, -0.172 0.142, -0 .0136 0.134, -0 .058
7 0.616, -0.693 0.318, -0.518 0.596, -0.742 0.017, -0.0066 0.212, -0 .306 0.13, -0.151 0.108, -0 .127
8 0.673, -0.874 0.308, -0.614 0.672, -1.01 0.0308, -0.0124 0.203, -0.448 0.118, -0 .297 0.081, -0 .2
9 0.734, -1.06 0.298, -0.714 0.751, -1.3 0.0452, -0 .0184 0 .194, -0 .597 0.104, -0.45 0.0522, -0 .277
10 0.8, -1.27 0.287, -0 .824 0.837, -1.61 0.061, -0.0251 0.184, -0.759 0.0898, -0 .617 0.0208, -0.361
11 0.877, -1.51 0.273, -0 .953 0.939, -1.97 0.0795, -0.0328 0.172, -0.95 0.0727, -0.813 -0.0161, -0 .459
T able F.131: JES uncertainties (components 15-21) for =  280G e V  and A R: 1.8-2.2
Bin JES 15 % JES 16 % JES 17 % JES 18 % JE S 19 % JES 20 % JES 21 %
1 0.325, 0.176 -0.0554, -0.156 -0.00221, 0.0147 0.201, -0.364 -0.093, -0.00826 -0.186, 0 .0444 -0 .157, 0.0441
2 0.277, 0.122 -0.0187, -0.189 0.0248, -0.0521 0.201, -0.377 -0 .0737, -0.00845 -0.15, 0 .0329 -0 .126, 0 .0343
3 0.234, 0.0733 0.0139, -0 .217 0.0488, -0.111 0.201, -0.388 -0 .0564, -0.00861 -0.119, 0 .0227 -0 .0981, 0.0255
4 0.192, 0.0258 0.0459, -0.245 0.0723, -0 .169 0.201, -0.399 -0.0396, -0 .00877 -0.0873, 0 .0128 -0 .0711 , 0 .017
5 0.149, -0.0227 0.0785, -0.274 0.0962, -0 .229 0.201, -0.411 -0 .0224, -0 .00894 -0.0555, 0.00257 -0.0436, 0.00821
6 0.105, -0.0724 0.112, -0.304 0.121, -0.289 0.201, -0.422 -0.00473, -0.0091 -0.0228, -0 .00788 -0 .0153 , -0.000763
7 0.0605, -0.123 0.146, -0.333 0.146, -0.351 0.201, -0.434 0.0132, -0.00927 0.0103, -0 .0185 0 .0134, -0 .00987
8 0.0132, -0 .176 0.182, -0.365 0.172, -0.416 0.201, -0.447 0.0322, -0.00946 0.0455, -0 .0297 0.0438, -0 .0195
9 -0.0365, -0.233 0.22, -0.398 0 .2 , -0.485 0.201, -0.46 0.0522, -0.00965 0.0825, -0 .0416 0.0758, -0 .0297
10 -0 .0906, -0.294 0.261, -0.435 0 .23, -0.56 0.201, -0.475 0.0739, -0.00985 0.123, -0 .0544 0.111, -0 .0407
11 -0 .154, -0.366 0.309, -0.477 0.266, -0.648 0.201, -0.492 0.0995, -0.0101 0.17, -0 .0696 0.152, -0 .0538
Table F .132: JES uncertainties (components 22-28) for p^min =  280G e V  and A R: 1.8-2.2
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JES 27 % JES 28 %
1 -0.0487, 0.0112 0.163, 0 .0279 -0.0884, 0.0105 -0.0446, 0 .165 0.1, 0.39 -0 .00916, 0 .186 -0 .108, -0 .038
2 -0.0297, -0.00744 0.152, 0.0015 -0.0675, -0.007 -0.04, 0.128 0.0672, 0.328 -0 .0263 , 0.165 -0 .0854 , -0 .0336
3 -0.0129, -0.024 0.141, -0 .0219 -0.0489, -0.0225 -0.036, 0.095 0.0376, 0.273 -0 .0415 , 0 .146 -0 .0657 , -0 .0297
4 0.00364, -0.0403 0.131, -0 .0449 -0.0307, -0 .0377 -0.0321, 0 .0626 0.0087, 0.219 -0 .0564 , 0 .128 -0 .0464 , -0 .0258
5 0.0205, -0.0569 0.12, -0 .0683 -0.0121, -0.0532 -0.0281, 0 .0296 -0.0208, 0.165 -0 .0716 , 0 .109 -0 .0267 , -0 .0219
6 0.0378, -0.0739 0.109, -0.0923 0.00699, -0.0691 -0.024, -0.0042 -0.0511, 0.108 -0 .0872 , 0.0902 -0 .0065 , -0 .0179
7 0.0553, -0.0911 0.098, -0.117 0.0263, -0.0852 -0.0198, -0.0385 -0.0819, 0.0512 -0 .103, 0.0708 0.014, -0.0138
8 0.0739, -0.109 0.0863, -0.142 0.0469, -0.102 -0.0153, -0.0749 -0.114, -0.00933 -0 .12 , 0.0502 0.0357, -0.00942
9 0.0935, -0.129 0.074, -0 .17 0.0685, -0.12 -0 .0 1 0 7 ,-0 .1 1 3 -0.149, -0.073 -0 .137, 0.0286 0.0586, -0.00486
10 0.115, -0.15 0.0606, -0 .199 0.092, -0 .14 -0.0056, -0.155 -0 .186, -0.142 -0 .157 , 0.00499 0.0835, 0 .000115
11 0.14, -0.174 0.0448, -0 .234 0.12, -0.163 0.000368, -0.204 -0 .23, -0.224 -0 .179 , -0 .0227 0.113, 0 .00596
T able F .133: JES uncertainties (components 29-35) for p^min =  280G e V  and A R: 1.8-2.2
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JE S 34 % JES 35 %
1 -0 .0956, 0.0982 -0.143, 0.0532 -0.108, 0.0271 -0.214, 0.0207 -0.271, -0.000131 -0.262, 0.0363 -0.298, -0 .0429
2 -0 .0761, 0.0774 -0.115, 0.0429 -0.0855, 0.0168 -0.172, 0.0109 -0.217, -0.0135 -0 .21 , 0.0204 -0.241, -0 .0439
3 -0.0587, 0.059 -0.0901, 0 .0337 -0.0658, 0.00776 -0.134, 0.00219 -0.169, -0.0253 -0 .164, 0.00635 -0.19, -0 .0447
4 -0.0417, 0.041 -0.0657, 0 .0247 -0.0464, -0.00115 -0.0971, -0 .00634 -0.123, -0.0369 -0 .119, -0 .00745 -0.14, -0 .0456
5 -0.0244, 0.0225 -0.0409, 0.0155 -0.0267, -0.0102 -0.0594, -0 .015 -0.0753, -0.0488 -0 .0734 , -0 .0215 -0 .0892, -0 .0464
6 -0.00661, 0.00366 -0.0154, 0 .00609 -0.00646, -0.0196 -0.0208, -0 .024 -0.0265, -0.0609 -0 .0265, -0 .036 -0.037, -0 .0473
7 0.0114, -0.0155 0.0104, -0 .00347 0.0141, -0.029 0.0184, -0 .033 0.0231, -0.0733 0.0212, -0 .0506 0.0159, -0 .0482
8 0.0306, -0.0358 0.0378, -0 .0136 0.0359, -0.039 0.06, -0.0426 0.0756, -0.0863 0.0718, -0.0661 0.072, -0.0491
9 0.0507, -0.0572 0.0667, -0 .0243 0.0588, -0.0496 0.104, -0.0527 0.131, -0.1 0.125, -0 .0825 0.131, -0.0501
10 0.0727, -0.0805 0.0981, -0.0359 0.0837, -0.0611 0.151, -0.0637 0.191, -0.115 0.183, -0.1 0.195, -0.0512
11 0.0985, -0.108 0.135, -0.0495 0.113, -0.0746 0.207, -0.0767 0.262, -0.133 0.251, -0.121 0.271, -0 .0524
T able F.134: JES uncertainties (components 36-42) for p^min =  280GeE and A R: 1.8-2.2
Bin JES 36 % JES 37 % JES 38 % JES 39 % JES 40 % JES 41 % JE S 42 %
1 -0.298, -0.0018 0.108, -0 .084 -0.0471, -0.0427 -0.00548, -0 .127 -0.147, -0.122 -0 .262, 0 .0455 -0.104, 0 .328
2 -0.242, -0.00595 0.104, -0.0907 -0.0354, -0.0414 0.00396, -0.125 -0.113, -0.117 -0 .215, 0 .0347 -0.0913, 0 .277
3 -0.191, -0.00963 0.101, -0.0967 -0.0251, -0.0402 0.0123, -0 .123 -0.0833, -0.113 -0 .174, 0.0251 -0.0802, 0.231
4 -0.142, -0.0132 0.0977, -0.103 -0.0149, -0.0391 0.0206, -0.121 -0.0539, -0.11 -0 .133, 0 .0157 -0 .0694, 0 .186
5 -0.0915, -0.0169 0.0944, -0.109 -0.00452, -0.0379 0.0289, -0 .119 -0.0239, -0.106 -0 .0919, 0.00613 -0.0583, 0 .14
6 -0.0398, -0.0207 0.0911, -0.115 0.00612, -0.0367 0.0375, -0 .116 0.0068, -0.102 -0.0494, -0 .0037 -0.047, 0.0929
7 0.0127, -0.0245 0.0877, -0.121 0.0169, -0.0355 0.0462, -0.114 0.038, -0.0977 -0.00626, -0 .0137 -0 .0355 , 0.0451
8 0.0683, -0.0286 0.0841, -0.128 0.0284, -0.0342 0.0555, -0.112 0.0711, -0.0935 0.0395, -0 .0243 -0 .0233, -0.00551
9 0.127, -0.0329 0.0804, -0.134 0.0404, -0.0328 0.0652, -0 .109 0.106, -0.0889 0.0876, -0 .0354 -0 .0105, -0 .0588
10 0.191, -0.0375 0.0763, -0.142 0.0535, -0.0313 0.0758, -0 .107 0.144, -0.084 0 .14 , -0 .0475 0.00353, -0 .117
11 0.266, -0.043 0.0715, -0.151 0.069, -0.0296 0.0883, -0 .104 0.188, -0.0782 0 .202, -0 .0618 0.02, -0 .185
T able F .135: JES uncertainties (components 43-49) for P r£ jn =  280G e V  and A R: 1.8-2.2
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JE S 48 % JES 49 %
1 0.0335, 0.26 0.00772, 0.215 -0.0132, 0.0943 -0.00792, -0 .122 0.00108, -0 .105 1.66, -1 .05 0.489, 0.141
2 0.0228, 0.22 0.00311, 0.179 -0.0135, 0.079 -0.00809, -0.0989 0 .0011, -0.0861 1.53, -1 .03 0.459, 0 .0209
3 0.0133, 0.184 -0.00098, 0 .147 -0.0138, 0.0655 -0.00825, -0.0784 0.00112, -0 .0693 1.42, -1.01 0.432, -0 .0857
4 0.00393, 0.149 -0.00499, 0.116 -0.014, 0.0522 -0.0084, -0 .0583 0.00115, -0 .0529 1.31, -0 .989 0.406, -0 .19
5 -0.0056, 0.113 -0.00908, 0.0839 -0.0143, 0.0387 -0.00856, -0.0378 0.00117, -0.0361 1.2, -0 .969 0.38, -0 .297
6 -0 .0154, 0.0761 -0.0133, 0.0511 -0.0145, 0.0248 -0.00872, -0.0168 0.00119, -0 .0189 1.08, -0 .949 0.352, -0 .406
7 -0.0253, 0.0389 -0.0175, 0.0179 -0.0148, 0.0107 -0.00888, 0.00451 0.00121, -0.00142 0.968 , -0 .928 0.325, -0 .517
8 -0 .0358, -0.000669 -0.0221, -0.0174 -0.0151, -0.00421 -0.00905, 0.0271 0.00123, 0.0171 0 .844 , -0 .906 0.295, -0.635
9 -0.0468, -0.0422 -0.0268, -0.0545 -0.0154, -0.0199 -0.00923, 0 .0509 0.00126, 0 .0366 0.714, -0 .883 0.264, -0 .759
10 -0.0589, -0.0875 -0 .032, -0.0949 -0.0157, -0.037 -0.00943, 0 .0768 0.00128, 0 .0578 0 .572 , -0 .857 0.231, -0 .894
11 -0.073, -0.141 -0.0381, -0.142 -0.0161, -0.0572 -0.00966, 0 .107 0.00131, 0 .0827 0.405, -0 .828 0.191, -1.05
T able F .136: JES uncertainties (components 50-56) for p^min =  280G e V  and A R: 1.8-2.2
Bin JES 50 % JES 51 % JES 52 % JES 53 % JE S 54 % JES 55 % JES 56 %
1 0.000283, -1.87e-05 1.49e-05, 1.49e-05 -0.332, 0.233 0.0956, -0.123 -0.752, 0.628 -0 .0542, 0 .773 0.904, 0.525
2 0.00029, -1.91e-05 1.53e-05, 1.53e-05 -0.283, 0.18 0.0825, -0.108 -0 .685, 0 .567 0.0565, 0.5 0.928, 0 .224
3 0.000296, -1.96e-05 1.56e-05, 1.56e-05 -0.239, 0.133 0.0708, -0.0941 -0 .626, 0.512 0.155 , 0 .257 0.949, -0.0431
4 0.000302, -2e-05 1.59e-05, 1.59e-05 -0.196, 0.087 0.0594, -0.0807 -0.569, 0 .458 0.251, 0.0194 0.97, -0 .305
5 0.000308, -2.04e-05 1.62e-05, 1.62e-05 -0.153, 0.04 0.0477, -0.0669 -0.51, 0.404 0.35, -0 .223 0.992, -0.572
6 0.000314, -2.08e-05 1.65e-05, 1.65e-05 -0.108, -0 .00815 0.0357, -0.0528 -0.449, 0 .348 0.45, -0.472 1.01, -0 .846
7 0.000321, -2.13e-05 1.68e-05, 1.68e-05 -0.0622, -0 .057 0.0236, -0.0385 -0.388, 0.291 0.553, -0 .725 1.04, -1.12
8 0.000327, -2.17e-05 1.71e-05, 1.71e-05 -0.0139, -0 .109 0.0107, -0.0234 -0.322, 0.231 0.661, -0.992 1.06, -1 .42
9 0.000335, -2.22e-05 1.75e-05, 1.75e-05 0.0369, -0.163 -0.0028, -0.00741 -0.254, 0 .167 0.775, -1 .27 1.08, -1 .73
10 0.000342, -2.27e-05 1.79e-05, 1.79e-05 0.0923, -0.223 -0.0176, 0 .00997 -0 .179, 0.0979 0 .9 , -1 .58 1.11, -2 .07
11 0.000351, -2.34e-05 1.83e-05, 1.83e-05 0.157, -0.293 -0.0349, 0.0304 -0.0916, 0 .0167 1.05, -1 .94 1.14, -2 .47
T able F .137: Summary of data with the uncertainties for p£min =  280G eV  and A R: 2.2-2.6
Bin Num ber data point D ata  stat.% unfolding stat.% M C shape R d r  % MC shape <7% JE R  % if resolution  % <f> resolution %
1 0.000455 8.11 0.984 0.311, -0.286 -0.128, 0 .129 -0.31 0.0328 0.101
2 0.00119 4.95 1.3 0.285, -0.26 -0.113, 0 .114 -0.288 0.0205 0.13
3 0.00257 2.94 1.63 0.261, -0.236 -0.0995, 0.101 -0.268 0.00952 0.156
4 0.00537 2.37 1.94 0.238, -0.213 -0.0864, 0.0882 -0.248 -0.00122 0.182
5 0.0094 1.61 1.78 0.214, -0 .189 -0.0731, 0.0751 -0.228 -0.0122 0.208
6 0.0142 1.12 1.32 0.19, -0.164 -0.0595, 0 .0616 -0.207 -0.0234 0.235
7 0.0195 0.421 1.1 0.165, -0 .14 -0.0457, 0 .048 -0.186 -0.0348 0.262
8 0.0247 0.727 0.81 0.139, -0.113 -0.031, 0 .0335 -0.164 -0.0469 0.291
9 0.0287 1.53 0.615 0.112, -0.0857 -0.0155, 0 .0183 -0.141 -0.0597 0.322
10 0.0284 3.97 0.743 0.0818, -0.0556 0.00128, 0.00172 -0.115 -0.0736 0.355
11 0.0205 17.8 0.678 0.0466, -0.0202 0.0211, -0.0178 -0.0854 -0.0899 0.394
T able F .138: JES uncertainties (components 1-7) for p^min =  280G e V  and A R: 2.2-2.6
Bin JES 1 % JES 2 % JES 3 % JES 4 % JES 5 % JES 6 % JES 7 %
1 0.402, -0.503 0.392, -0.0454 0.236, -0.246 0.429, -0.0828 0.405, -0.216 -0.0075, -0.423 0.122, 0 .127
2 0.422, -0.51 0.363, -0.0735 0.243, -0.253 0.384, -0.094 0.371, -0.215 0.0401, -0.411 0.132, 0.078
3 0.439, -0 .516 0.338, -0.0985 0.25, -0.259 0.345, -0.104 0.34, -0.214 0.0824, -0 .4 0.142, 0 .0344
4 0.455, -0.521 0.313, -0.123 0.256, -0.265 0.306, -0 .114 0.31, -0.214 0.124, -0 .39 0.151, -0 .0084
5 0.472, -0.527 0.287, -0.148 0.262, -0.271 0.266, -0 .124 0.279, -0.213 0.166, -0 .379 0.16, -0.0521
6 0.49, -0.533 0.261, -0.174 0.269, -0.277 0.226, -0.134 0.248, -0.212 0.209, -0 .368 0.17, -0 .0968
7 0.508, -0.539 0.235, -0.2 0.275, -0.283 0.185, -0 .144 0.216, -0.211 0.253, -0 .357 0.179, -0 .142
8 0.526, -0.546 0.207, -0.227 0.282, -0.29 0.141, -0.155 0.182, -0.21 0.3, -0.345 0.19, -0 .19
9 0.546, -0.553 0.178, -0.256 0.29, -0.297 0.0949, -0 .167 0.146, -0.209 0.349, -0.333 0.201, -0.241
10 0.568, -0 .56 0.145, -0.288 0.298, -0.305 0.0449, -0.179 0.107, -0.208 0.403, -0 .319 0.212, -0 .296
11 0.593, -0 .569 0.108, -0.325 0.307, -0.314 -0.014, -0 .194 0.0618, -0.207 0.466, -0 .303 0.226, -0.361
T able F .139: JES uncertainties (components 8-14) for p ^ in =  280G e V  and A R: 2.2-2.6
B in No. JES 8 % JES 9 % JES 10 % JES 11 % JES 12 % JES 13 % JE S 14 %
1 0.0186, -0.394 0.327, -0 .109 0.395, -0.168 0.0757, -0 .109 0.345, 0.154 0.258, 0 .084 0 .194, -0.0636
2 0.0628, -0.385 0.308, -0 .124 0.4, -0.208 0.0672, -0.0918 0.311, 0.105 0.231, 0.0523 0.172, -0 .0618
3 0.102, -0.377 0.291, -0 .138 0.404, -0.244 0.0597, -0.0768 0.28, 0.061 0.206, 0.0241 0.153, -0 .0602
4 0.14, -0 .37 0.275, -0.151 0.408, -0.28 0.0524, -0.062 0.25, 0.018 0.182, -0 .00348 0.134, -0 .0587
5 0.18, -0.362 0.258, -0.165 0.412, -0.316 0.0449, -0.0469 0.219, -0.026 0.157, -0 .0316 0 .114, -0.0571
6 0.22, -0.353 0.241, -0.179 0.416, -0.353 0.0372, -0.0315 0.188, -0.071 0.132, -0 .0605 0.0943, -0 .0555
7 0.261, -0.345 0.224, -0.193 0.421, -0.391 0.0294, -0.0158 0.156, -0.117 0.106, -0 .0898 0.0741, -0 .0538
8 0.304, -0.336 0.205, -0.208 0.426, -0.43 0.0211, 0.000865 0.122, -0.165 0.0785, -0.121 0.0527, -0.0521
9 0.349, -0.327 0.186, -0.223 0.43, -0.472 0.0124, 0 .0184 0.0859, -0.216 0.0498, -0 .154 0.0302, -0 .0502
10 0.399, -0.317 0.165, -0.241 0.436, -0.518 0.00287, 0.0374 0.047, -0.272 0.0185, -0 .189 0.00563, -0.0482
11 0.457, -0.305 0.14, -0.261 0.442, -0.572 -0.00829, 0.0598 0.00126, -0.337 -0 .0183, -0.231 -0 .0232, -0 .0459
Table F.140: JES uncertainties (components 15-21) for p^mm =  28QGeV  and A R: 2.2-2.6
B in JES 15 % JES 16 % JES 17 % JES 18 % JES 19 % JES 20 % JE S 21 %
1 0.186, 0.0157 0.08, -0.126 0.22, 0.0299 0.278, -0 .27 0.0792, -0.0854 0.0409, -0.0721 0.0875, -0.0771
2 0.157, 0.0101 0.0784, -0.111 0.195, 0.0168 0.254, -0.241 0.0693, -0.0712 0.0394, -0.0621 0 .0778, -0 .0664
3 0.132, 0.00511 0.077, -0.0976 0.173, 0.00525 0.232, -0.215 0.0605, -0.0586 0.038, -0 .0533 0 .0693, -0 .057
4 0.107, 0.000248 0.0757, -0.0844 0.152, -0.00611 0.21, -0 .19 0.0519, -0.0463 0.0366, -0 .0447 0.0609, -0 .0477
5 0.0809, -0.00471 0.0743, -0.0709 0.129, -0.0177 0.188, -0.165 0.0431, -0.0337 0.0353, -0.0358 0.0524, -0.0382
6 0.0546, -0.0098 0.0729, -0.0571 0.107, -0.0296 0.166, -0 .138 0.0341, -0.0208 0.0339, -0.0268 0.0436, -0 .0285
7 0.028, -0.015 0.0715, -0.043 0.0839, -0.0416 0.143, -0.112 0.025, -0.00764 0.0324, -0 .0176 0.0348, -0 .0187
8 -0.000291, -0.0204 0.07, -0.0281 0.0596, -0.0544 0.119, -0.0834 0.0153, 0.00627 0.0309, -0 .00784 0.0253, -0 .00822
9 -0.03, -0.0262 0.0684, -0.0125 0.034, -0.0679 0.0931, -0 .0537 0.00507, 0.0209 0.0293, 0.00241 0.0154, 0.00277
10 -0 .0624, -0.0325 0.0667, 0.0046 0.00606, -0.0825 0.0654, -0 .0213 -0.00604, 0.0368 0.0276, 0 .0136 0.00462, 0 .0147
11 -0.101, -0.0399 0.0647, 0.0247 -0.0267, -0.0997 0.0327, 0 .0168 -0.0191, 0.0556 0.0255, 0 .0267 -0.00808, 0.0288
Table F .141: JES uncertainties (components 22-28) for p^mm =  280G e V  and A R: 2.2-2.6
Bin JES 22 % JES 23 % JES 24 % JES 25 % JES 26 % JES 27 % JES 28 %
1 0.0978, -0.13 0.132, -0.122 0.135, -0.0591 0.17, 0.0545 -0.00721, 0.21 0.0813, 0 .14 0.0955, -0 .0886
2 0.0898, -0 .117 0.119, -0 .108 0.118, -0.0556 0.14, 0.0503 -0.0205, 0 .187 0.0551, 0 .13 0.0824, -0.0752
3 0.0826, -0.105 0.108, -0.0961 0.102, -0.0524 0.114, 0.0465 -0.0322, 0 .167 0 .0319, 0.121 0.0708, -0.0633
4 0.0757, -0.0937 0.0969, -0.0843 0.0865, -0.0493 0.0878, 0.0428 -0 .0438, 0 .147 0.00908, 0.112 0.0595, -0 .0516
5 0.0685, -0.0821 0.0855, -0.0723 0.0708, -0.0462 0.0615, 0.039 -0.0555, 0 .127 -0 .0142, 0 .104 0.0479, -0 .0397
6 0.0612, -0.0703 0.0738, -0.06 0.0546, -0.0429 0.0344, 0.0352 -0.0676, 0.106 -0 .038, 0.0947 0.036, -0.0275
7 0.0538, -0.0583 0.062, -0.0475 0.0382, -0.0397 0.00697, 0.0312 -0.0799, 0.0847 -0 .0622 , 0.0856 0.024, -0.0151
8 0.0459, -0.0455 0.0495, -0.0343 0.0208, -0.0362 -0.0221, 0.0271 -0.0928, 0.0624 -0 .0879, 0.0759 0.0112, -0 .0019
9 0.0377, -0.0321 0.0362, -0 .0204 0.00256, -0.0325 -0.0528, 0.0227 -0.107, 0.0388 -0 .115 , 0.0657 -0.00227, 0 .0119
10 0.0287, -0.0175 0.0219, -0.00521 -0.0173, -0.0285 -0.0861, 0.0179 -0.121, 0.0132 -0 .144, 0 .0546 -0.0169, 0 .027
11 0.0181, -0.000274 0.00495, 0.0126 -0.0408, -0.0238 -0.125, 0 .0123 -0.139, -0.0169 -0 .179 , 0 .0415 -0.0341, 0 .0448
T able F .142: JES uncertainties (components 29-35) for p^min =  280G e V  and A R: 2.2-2.6
Bin JES 29 % JES 30 % JES 31 % JES 32 % JES 33 % JE S 34 % JES 35 %
1 0.0632, -0.107 0.0803, -0.0845 0.0707, -0.109 0.074, -0.118 0.00359, -0 .157 -0.0349, -0 .103 -0.00569, -0 .0606
2 0.0563, -0.0903 0.0707, -0.0713 0.063, -0.0917 0.0678, -0.101 0.011, -0 .136 -0 .0216, -0 .0902 0.00331, -0 .0543
3 0.0503, -0.0753 0.0622, -0.0595 0.0562, -0.0766 0.0623, -0.0856 0.0176, -0 .117 -0.00977, -0 .0784 0.0113, -0 .0486
4 0.0443, -0.0606 0.0539, -0.0479 0.0496, -0.0618 0.057, -0.0708 0.0241, -0.0982 0.00182, -0.0669 0.0191, -0.0432
5 0.0382, -0.0456 0.0453, -0.0361 0.0427, -0.0468 0.0515, -0.0557 0.0307, -0.0792 0.0136, -0 .0552 0.0271, -0 .0375
6 0.032, -0.0301 0.0366, -0.0241 0.0358, -0.0313 0.0459, -0.0403 0.0375, -0.0598 0.0258, -0 .0432 0.0353, -0 .0318
7 0.0256, -0.0145 0.0277, -0.0118 0.0287, -0.0156 0.0402, -0.0246 0.0444, -0 .04 0.0381, -0.031 0.0436, -0 .026
8 0.0189, 0.00209 0.0183, 0.00122 0.0212, 0.00101 0.0341, -0.00797 0.0516, -0.0191 0.0511, -0.0181 0.0525, -0 .0198
9 0.0118, 0.0195 0.0084, 0.0149 0.0133, 0.0185 0.0277, 0.00952 0.0593, 0.00297 0.0648, -0 .00447 0.0617, -0 .0133
10 0.00413, 0.0386 -0.00238, 0.0298 0.00465, 0.0376 0.0208, 0.0286 0.0677, 0.027 0.0798, 0.0103 0.0719, -0 .00616
11 -0.00492, 0.0609 -0.0151, 0.0473 -0.00547, 0.06 0.0127, 0.051 0.0775, 0.0552 0.0974, 0 .0278 0.0837, 0.00218
T able F .143: JES uncertainties (components 36-42) for =  280GeE and A R :  2.2-2.6
Bin JES 36 % JES 37 % JES 38 % JE S 39 % JES 40 % JES 41 % JE S 42 %
1 -0.0336, -0.0419 -0.0526, -0.08 0.0903, -0.0447 0.154, -0.2 0.146, -0 .167 0.0123, -0.0531 -0 .0328, 0 .0799
2 -0.0216, -0.0382 -0.0331, -0 .076 0.0798, -0.0413 0.137, -0.177 0.131, -0 .146 0.0126, -0 .0454 -0 .0298, 0 .0717
3 -0.0109, -0.035 -0.0158, -0.0724 0.0704, -0.0382 0.123, -0.157 0.117, -0 .127 0.0128, -0 .0385 -0 .0272, 0 .0644
4 -0.00051, -0.0318 0.00112, -0.0689 0.0612, -0.0351 0.109, -0.136 0.104, -0.108 0.0131, -0 .0318 -0 .0246, 0.0573
5 0.0101, -0.0285 0.0184, -0.0653 0.0519, -0.0321 0.0943, -0.116 0.0906, -0 .0896 0.0133, -0 .0249 -0 .022, 0 .05
6 0.0211, -0.0252 0.0362, -0.0616 0.0423, -0.0289 0.0795, -0.0949 0.0769, -0 .0702 0.0136, -0 .0179 -0.0193, 0 .0426
7 0.0321, -0.0218 0.0542, -0.0578 0.0326, -0 .0257 0.0645, -0.0736 0.063, -0 .0506 0.0138, -0 .0107 -0 .0166, 0 .035
8 0.0439, -0.0182 0.0733, -0.0538 0.0222, -0.0223 0.0485, -0.051 0.0482, -0 .0298 0 .0141, -0 .00316 -0 .0137 , 0 .027
9 0.0563, -0.0145 0.0933, -0.0497 0.0114, -0.0187 0.0318, -0.0272 0.0327, -0.00794 0.0144, 0.00481 -0.0107, 0.0186
10 0.0697, -0.0103 0.115, -0.0451 -0.000443, -0 .0148 0.0135, -0.00129 0.0158, 0 .0159 0.0147, 0 .0135 -0.00733, 0 .00937
11 0.0856, -0.00552 0.141, -0.0397 -0.0143, -0.0102 -0.00798, 0.0292 -0.00414, 0.0439 0.015, 0.0237 -0 .00343, -0 .00143
T able F .144: JES uncertainties (components 43-49) for p^mm =  280GeV and A R: 2.2-2.6
Bin JES 43 % JES 44 % JES 45 % JES 46 % JES 47 % JES 48 % JES 49 %
1 0.0486, 0.0557 0.0265, 0.0151 0.0101, -0.0364 0.0188, 0.00344 -0.01, 0.00417 1.32, -1 .36 0.446, -0 .183
2 0.0367, 0.0522 0.0199, 0.0154 0.00644, -0.0282 0.0139, 0.00352 -0.00794, 0.00313 1.18, -1 .23 0.408, -0.191
3 0.0262, 0.0491 0.014, 0.0157 0.0032, -0.021 0.00963, 0.00359 -0.00611, 0.0022 1.06, -1.11 0.375, -0 .199
4 0.0158, 0.0461 0.00819, 0.016 2.08e-05, -0.0139 0.00542, 0.00365 -0.00432, 0.00129 0.945, -0 .988 0.343, -0 .206
5 0.00528, 0.043 0.00231, 0.0163 -0.00322, -0.00666 0.00112, 0.00372 -0.00249, 0.000359 0.824, -0 .867 0.31, -0 .214
6 -0.00553, 0.0399 -0.00373, 0.0166 -0.00654, 0.000759 -0.00329, 0.00379 -0.000616, -0.000592 0.7, -0 .744 0.276, -0.221
7 -0.0165, 0 .0367 -0.00986, 0.0169 -0.00992, 0 .00829 -0.00776, 0.00386 0.00129, -0.00156 0.575, -0 .619 0.242, -0 .229
8 -0.0281, 0.0332 -0.0164, 0.0172 -0.0135, 0 .0163 -0.0125, 0.00394 0.00331, -0 .00258 0.441, -0.486 0.206, -0 .237
9 -0.0404, 0.0297 -0.0232, 0.0176 -0.0173, 0 .0247 -0.0175, 0.00402 0.00543, -0.00366 0.301, -0 .346 0.167, -0.246
10 -0 .0537, 0.0258 -0.0306, 0.018 -0.0214, 0 .0338 -0.0229, 0.0041 0.00775, -0.00483 0.149, -0 .193 0.126, -0.255
11 -0.0694, 0.0212 -0.0394, 0.0184 -0.0262, 0.0446 -0.0293, 0.00421 0.0105, -0.00621 -0 .031, -0.0142 0.0765, -0 .267
T able F.145: JES uncertainties (components 50-56) for p^min =  280G e V  and A R: 2.2-2.6
Bin JES 50 % JES 51 % JES 52 % JES 53 % JES 54 % JE S 55 % JES 56 %
1 0.000181, -6.06e-06 1.48e-05, 1.48e-05 0.0545, 0.201 -0.073, 0 .0827 0.263, 0.135 0.317, -0 .0475 0.206, -0 .146
2 0.000185, -6.22e-06 1.51e-05, 1.51e-05 0.0557, 0.156 -0.0532, 0 .0607 0.189, 0 .137 0.334, -0 .108 0.29, -0 .242
3 0.000189, -6.37e-06 1.54e-05, 1.54e-05 0.0568, 0.117 -0.0356, 0.0412 0.124, 0 .138 0.35, -0.162 0.366, -0 .327
4 0.000193, -6.51e-06 1.57e-05, 1.57e-05 0.0578, 0 .0777 -0.0184, 0.022 0.0603, 0.14 0.365, -0 .215 0.439, -0.41
5 0.000197, -6.66e-06 1.6e-05, 1.6e-05 0.0589, 0.0382 -0.000806, 0.00242 -0.00488, 0.141 0 .38 , -0 .269 0.515, -0 .495
6 0 .000201, -6.81e-06 1.63&-05, 1.63e-05 0.06, -0.00236 0.0172, -0.0176 -0.0717, 0 .143 0.396, -0 .325 0 .592, -0 .583
7 0.000205, -6.96e-06 1.67e-05, 1.67e-05 0.0612, -0.0435 0.0355, -0 .038 -0.14, 0.145 0.412, -0.381 0.67, -0.671
8 0.000209, -7.12e-06 1.7e-05, 1.7e-05 0.0623, -0.0872 0.0549, -0.0596 -0.211, 0 .146 0.429, -0.441 0.753, -0 .765
9 0.000213, -7.29e-06 1.73e-05, 1.73e-05 0.0636, -0.133 0.0753, -0.0823 -0.287, 0 .148 0.447, -0 .503 0.841, -0 .864
10 0.000218, -7.47e-06 1.77e-05, 1.77e-05 0.065, -0.183 0.0975, -0.107 -0.37, 0 .15 0.467, -0 .572 0.936, -0 .972
11 0.000224, -7.69e-06 1.82e-05, 1.82e-05 0.0666, -0.242 0.124, -0.136 -0.466, 0.152 0.49, -0.652 1.05, -1.1
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